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SUMMARY 


An experimental investigation has been conducted to determine the effect 
of Reynolds number on the stability characteristics of a cruciform wing-body 
configuration at angles of attack up to 50°. Force balance (axial force not 
measured) and pressure tests were conducted at Mach numbers of 1.60 and 2.70; 
Reynolds numbers based on body diameter from approximately 1.3 x 10^ to 
28 X 10^; emd roll angles of 0°, 22.5°, and 45°. 

Normal-force, pitching-moment, side-force, yawing-moment, and rolling- 
moment coefficients were found to be essentially independent of Reynolds number 
for the complete range of test conditions. Also, no significant effects of Rey- 
nolds number on pressure coefficient distributions were observed in the windward 
wing-body interaction region. 

Pressure and flow visualization data indicate the existence of wing chok- 
ing between the two windward wings at large angles of attack for a roll angle 
of 22.5°. These data, together with the force balance data, suggest a direct 
relationship between wing choking and the onset of a nonlinear lateral stability 
variation with angle of attack. 


INTRODUCTION 

The high maneuverability requirements of missiles often necessitate flight 
at large angles of attack. At these large angles of attack, potential flow 
methods and linear theories have very limited application, and the missile 
designer generally resorts to semiempirical methods based on wind-tunnel data 
for preliminary design purposes. Because most supersonic wind tunnels have a 
limited Reynolds number capability, and because of the small model scale gener- 
ally required for high angle-of-attack testing, most of the existing data for 
high angles of attack at supersonic speeds have been obtained at less than 
flight Reynolds numbers. Since viscosity can significantly affect the missile 
flow field at large angles of attack, the effects of Reynolds number on missile 
stability characteristics must be established before wind-tunnel data can be 
used with confidence. Therefore, an experimental investigation was initiated 
by the NASA Langley Research Center to determine the effect of Reynolds number 
on the stability characteristics of a cruciform wing-body configuration at large 
angles of attack. 

Force balance and pressure measurements were obtained at Mach numbers 
of 1.60 and 2.70, angles of attack to 50°, and Reynolds numbers based on body 
diameter ranging from approximately 1.3 x 1 0^ to 28 x 10^. The high Reynolds 
number pressure tests (ref. 1) were conducted at the New York University Aero- 
space and Energetics Laboratory (NYU) . Sample results from the force balance 
tests conducted in the High Speed Wind Tunnel (HSWT) at Vought Corporation and 
the Langley Unitary Plan Wind Tunnel (UPWT) as well as results from the low 
Reynolds number pressure tests conducted at the UPWT are presented and discussed 



in reference 2. The present report completes the documentation of the force 
balance data^ the UPHT pressure data, and the flow visualization data, which 
consist of schlieren and vapor screen f^otogra^s. 


SYMBOLS 

Symbols in the second column are used in the computer-generated tables. 

body cross-sectional area, -d^ 

4 


rolling-moment coefficient. 


Rolling moment 
qAd 


-m 


pitching-moment coefficient. 


Pitching moment 
qAd 


yawing-moment coefficient. 


Yawing moment 
qAd 


Cn 


normal-force coefficient. 


Normal force 


CP 


pressure coefficient. 


P-PINP 


Cy 


d 


PIN 

M 

P P 

PINF 

Pt 

Pt, 2 PT2 


Side force 

side-force coefficient, 

qA 

body diameter, cm 

wing number (figs. 2(a) and 2(b)) 

free-stream Mach number 

measured surface pressure, kPa 

free-stream static pressure, kPa 

free-stream stagnation pressure, kPa 

pressure behind normal shock at free-stream Mach number, kPa 


2 



q 


free-stream dynamic pressuref kPa 


R free-stream Reynolds number based on body diameter 

TUBE orifice number (see fig, 2 and data tables) 

x/c X/C chordwise distance from wing leading edge nondimensionalized 

by local chord 

x/d X/b axial distance from nose nondimensionalized by body diameter 

y/s Y/S spanwise distance from wing root nondimensionalized by 

exposed semispan 

a angle of attack, deg 

0 THETA angular location of pressure orifices, deg (see fig, 2(a)) 

^ roll angle, deg (see fig. 1) 

Facility Abbreviations: 

HSWT High Speed Wind Tunnel at Vought Corporation 

NYU New York University Aerospace and Energetics Laboratory 

UPWT Langley Unitary Plan Wind Tunnel 


APPARATUS AND METHODS 
Tunnels 

Langley Unitary Plan Wind Tunnel .- This facility is a variable-density, 
continuous-flow tunnel that has two test sections 1.2m by 1.2m. The test 
sections provide a range in Mach number from 1 . 5 to 4.6. The present tests were 
conducted in the low Mach number test section, which has a range of Mach number 
from 1.5 to 2.9. The facility is described in more detail in reference 3. 

Vought High Speed wind Tunnel .- This facility is an atmospheric exhaust, 
blowdown tunnel with a test section 1.2m by 1.2m and a Mach number range 
from 0.5 to 5.0, Air is stored in six tanks at a maximum pressure of 4137 kPa 
and a nominal temperature of 311 K. A more ccxnplete description of the facility 
may be found in reference 4. 

New York University Aerospace an d Energetics Laboratory ,- The facility 
used at this laboratory was a blowdown tunnel having a test section 0.261 m 
by 0,203 m. The tunnel stagnation temperature was maintained at 295 K. 
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Models and Instrumentation 


The force and pressure models used in the tests are shown in figures 1 
and 2. The force model (fig. 1) has an overall length of 48.26 cm and a diam- 
eter of 3.81 cm. Force and moment measurements were obtained with a strain- 
gage balance housed within the model and rigidly fastened to a sting support 
system. Different balances were used for the UPWT and the HSWT tests. The 
balance used in the UPWT test had a normal-force capacity of 1779 N, whereas the 
balance used in the HSWT tests had a normal-force capacity of 8896 N. Since the 
larger capacity balance did not have an axial-force capability and since stabil- 
ity measurements were the primary objective of these tests, axial-force measure- 
ments were not obtained in either facility. 

The pressure model was instrumented with 208 pressure orifices in the loca- 
tions shown in figure 2. Because large pressure gradients were ejected to 
occur in the windward wing-body interaction area, this was the most densely 
instrumented region. The pressures were measured by electrical transducers con- 
nected to a pressure scanning system. A total of 6 scanners were used; tubing 
from approximately 35 orifices was connected to each scanner. The pressure 
range of the electrical transducers for each scanner was selected to match the 
maximum anticipated pressure for the orifices connected to the scanner, up to 
four reference pressures were connected to the scanners to provide transducer 
calibrations for each test point. These reference pressures and tunnel free- 
stream pressures were measured independently by precision mercury manometers. 

Vapor-screen i^otographs of the pressure model were obtained at selected 
angles of attack. The vapor in the test section is obtained by injecting water 
into the tunnel system. The water vaporizes at the low ambient tenperature of 
the test section. A vertical plane of light is passed through the test section 
at the desired model station; the amount of reflected light varies directly with 
the amount of vapor present in a particular region. For example, strong vortex 
formations show up as dark regions because the vapor content has decreased as 
a result of fluid density change and centrifugal effects from the vortex core 
region. Since the vapor-screen photographs of the present tests are used only 
to indicate the presence or location of vortices, shock waves, and similar phe- 
nomena rather than their strengths, the results should not be significantly 
affected by any extraneous effects that may be created by the presence of vapor 
in the flow field. The photographs presented in this paper were obtained with 
the camera looking downstream at an angle of about 45° to the plane of light 
(see fig. 3) . 


Test Conditions 

The UPWT force tests were conducted at Mach numbers of 1.60 and 2.70 for 
Reynolds numbers based on body diameter ranging from 1.3 x 1 to 9.0 x i o^. 
The UPWT pressure tests were also conducted at Mach numbers of 1.60 and 2.70 
and for Reynolds numbers ranging from 1.3 x 10® to 3.8 x 10®. Both the UPWT 
pressure tests and force tests were conducted at roll angles of 0°, 22.5°, 
and 45° for angles of attack from 0° to 50°. 
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The HSWT tests were also conducted at Mach numbers of 1.60 and 2.70. The 
Reynolds number was varied from 9.4 x 10^ to 17.5 x 1 0^ at M » 1.60 and from 
1 0. 0 X 1 0^ to 27.5 X 1 0^ at M = 2.70. Data were obtained at roll angles of 
0°, 22. 5®, and 45®. Since the HSWT angle-of-attack sector was limited to a 
range of approximately 35®f these tests were conducted through an a range from 
approximately 1 5® to 50®. 

For both facilities all tests were conducted with natural boundary-layer 
transition. 


RESULTS AND DISCUSSKMl 

Since there was no effect of Reynolds number on the data obtained in either 
the UPWT or the HSWT/ the results from each facility are presented for one Rey- 
nolds number only. The UPWT results are presented for a nominal Reynolds number 
of 2.5 X 10^ and the HSWT results are presented for the maximum test Reynolds 
number at each Mach number. 


Force Tests 

Shown in figure 4 is the effect of Reynolds number on normal-force and 
pitching-moment coefficients for the present wing-body configuration for roll 
angles of 0®, 22. 5®, and 45®. The data shown in figure 4 are representative of 
the results obtained for the complete Reynolds number range of each facility and 
indicate little/ if any/ effect of Reynolds number on Cjj or Cjj, throughout 
the range of test conditions. This lack of Reynolds numter effect is consistent 
with results from the NYU pressure tests (ref. 1); however/ the lack of detailed 
pressure instrumentation on the small NYU model precluded any firm conclusions 
about the effects of Reynolds number on its stability characteristics. 

There was also little discernible effect of Reynolds number on the model 
lateral aerodynamic characteristics/ as shown in figure 5. For <j) = 0® and 45® 
(figs. 5(a) and 5(c))/ the model geometry is symmetrical about the vertical 
plane of symmetry and/ therefore/ the lateral forces are essentially zero 
throughout the angle-of-attack range. At <}> = 22.5® (fig. 5(b))/ the symmetry 
no longer exists and the data show large nonlinear variations with angle of 
attack for both test Mach numbers. This effect has been observed by other 
investigators/ (for example/ ref. 5) . The onset of this nonlinear variation 
occurs at an angle of attack (ot <• 15®/ M = 1.60; a <• 35®/ M = 2.70) corre- 
sponding to the onset of a "wing-choking" phenomenon that occurs between the 
two windward wings as determined from both pressure measurements and schlieren 
photographs. This phencxnenon will be discussed in more detail in the subsequent 
section. 


Pressure Tests 

Schlieren and vapor-screen studies previously conducted in the UPWT on a 
cruciform wing-body configuration have shown a very complex flow field and 
strong shock wave interactions in the windward wing-body region at large angles 
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of attack. Since local panel loadings in such wing-body regions make large 
contributions to the overall body forces, ^«ly effect of Reynolds number on the 
local flow field in this region could result in large effects on the aerody- 
namics of such a body. Therefore, one objective of the present investigation 
was to determine the effect of Reynolds number on the local pressure distribu- 
tions and flow field in the windward wing-body interaction region of a cruciform 
wing-body configuration at large cuigles of attack. Tabulations of the pressure 
measure-ments for R = 2.5 x lo® are presented in tables I to VI. 

Shown in figure 6 are longitudinal pressure distributions measured on the 
body in the wing-body interaction region. The data are frcan the instrumentation 
ray located at an equal distance between wings 3 and 4 (9 = 225°; fig. 2(a)). 
Results are presented for Mach numbers of 1.60 and 2.70 and angles of attack 
of 20° and 50°. The UPWT data are presented for a Reynolds number of 2.5 x 10^ 
but are also representative of the data obtained at Reynolds numbers of 
1.3 X 10^ and 3.8 x 10^. The NYU data (M = 2.70 only) are presented for 
R - 22.5 X 10^. The data show that at large angles of attack, large adverse 
pressure gradients occur on the body in the vicinity of the wing-root leading 
edge (x/d = 7.6). However, the pressure distributions are relatively insensi- 
tive to Reynolds number through the range of test conditions. This lack of 
Reynolds number effect may result from the dominance over the flow in this 
region by the large, favorable cross flow pressure gradient on the body ahead 
of the wing. This gradient vents the large pressures associated with the wing- 
body interaction region to the lower pressures occurring away from the stagna- 
tion line. 

Although the primary objective of the present investigation was to deter- 
mine the effect of Reynolds number on the stability characteristics and flow 
field of a cruciform wing-body configuration at large angles of attack, the 
detailed pressure measurements combined with the force balance measurements 
offer an explanation for the nonlinear lateral stability data that were shown 
in figure 5 and that have also been observed by other investigators (for exam- 
ple, ref. 5) . 

Shown in figure 7 are schlieren photographs and windward pressure contours 
from the UPWT tests for the wing-body interaction region of the present config- 
uration. The values shown on the pressure contours are the local pressures 
nondimensionalized by free-stream pitot pressure and multiplied by a factor 
of 10. The contours were determined from a pressure orifice matrix consisting 
of approximately 100 orifices with locations which are indicated by the dots 
on the contour sketches. The body contours shown are for the windward half of 
the configuration extending through ±90° expansion from the windward stagnation 
line. The body area shown is the actual surface area rather than a projected 
area. The wing contours shown are for the windward side of the windward wings. 
The wings have been rotated about their root chord so that the true wing plan- 
form area is displayed. 

For (|) = 45° and M = 2.70 (fig. 7(a)), the pressure contours on the wind- 
ward wing surfaces at ot ^ 30° show maximum pressures occurring in the wing 
leading-edge region with somewhat smaller pressures occurring on the body 
between the two wings. This type of pressure distribution generally occurred 
when the wing shock was attached. For a ^ 40°, a detached shock, as shown in 


6 



the schlieren photographer occurs ahead of the wingsr and the pressure contours 
representative of this condition extend from wing to wing across the body as 
shown by the pressure measurements. The maximum measured pressures in the wing- 
body interaction region at a S 40® are slightly greater than free-stream pitot 
pressure. The similarity of the detached shock shown in the schlieren photo- 
graphs for ot ^ 40® to the shock formation ahead of a choked inlet has caused 
this flow phenomenon to be referred to as "fin choking" or "wing choking." 

(Seer for example, ref. 6.) The initial onset of wing choking for M = 2.70 
and (j) = 45® occurred at cx *» 35® as determined from both schlieren photo- 
graphs and pressure measurements. 

Data obtained at 4> =* 22.5® and M = 2.70 are shown in figure 7(b). At 
ot ^ 30® an attached shock occurs on both windward wings; the greater pressure, 
as would be expected, occurs on the wing located 67.5® from the stagnation line 
(wing 4; see fig. 2) as compared to the wing located 22.5® from the stagnation 
line (wing 3) . The effective angle of attack of wing 3 (angle between plane of 
wing and the free-stream velocity vector) at a = 30® is 11.0® and 27.5® for 
wing 4. At ot * 40® the effective angle of attack for wing 3 is 14.2® and 
36.4® for wing 4. Therefore, from a flow-turning angle criterion, a detached 
shock and resulting larger pressures should occur on wing 4 and an attached 
shock with corresponding lower pressures on wing 3. However, pressure measure- 
ments on both wings 3 and 4 at ot ^ 40® are representative of a detached shock 
(shown in fig. 7 (b)), even though wing 3 for ot ^ 50® is at an effective angle 
of attack much less than required for shock detachment. The pressure data indi- 
cate that for 4> = 22.5® and M = 2.70, this wing-choking phenomenon first 
occurs at ot ■* 35®. This occurrence is similar to the results obtained at 
<1> = 45®. The increase in pressure on the windward side of wing 3 associated 
with wing-choking results in an Increase in normal force for wing 3 which 
results in an Increase in rolling moment. The force balance data at M = 2.70 
(fig. 5(b)) show this increase in rolling moment for ot ^ 35®. It should be 
noted that although pressure data are presented in figure 7 for only the wind- 
ward sides of wings 3 and 4, the data from the remaining surfaces (see tables) 
have also been examined and do not indicate any anomalous variation with angles 
of attack that would significantly contribute to this nonlinear variation in 
rolling moment. 

Shown in figure 7(c) are data obtained at cj) = 0® for M = 2.70. At this 
roll angle, wing 3 is located on the stagnation line and wing 4 is 90® from the 
stagnation line. Therefore, the effective angle of attack for wing 3 is always 
0®; for wing 4, it is equal to the body angle of attack. Although shock detach- 
ment occurs for wing 4 at the larger angles of attack, wing choking between 
wings 3 and 4 does not occur at M = 2.70 for the range of angles of attack of 
the present tests. The pressure contours and schlieren photographs indicate 
that an attached shock occurs on wing 4 for cx ^ 30® and a detached shock 
occurs for cx ^ 40®. wing 3 is intersected by the body shock at the larger 
angles of attack. This phenomenon results in large pressure gradients in the 
intersection region. For ot ^ 40®, this large pressure gradient apparently 
creates a pair of vortices, one from each sid-T of wing 3. These vortices per- 
sist downstream of the wing on the windward side of the body, as shown in the 
vapor-screen photographs of figure 8(a) at x/d =12 (ot = 40®). This apparent 
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vortex formation can also be seen in the schlieren photographs of figure 7(c) 
for a ^ 40°. The vapor-screen photographs shown in figure 8(a) for a = 30° 
do not show any vortex formations in this region. 

The vapor-screen photographs for (|) = 22.5° (fig. 8(b)) also indicate the 
existence of a pair of vortices downstream of wing 3 for a = 40°. These vortex 
formations are somewhat different from the pair formed at (|) = 0° in that they 
appear to wrap around the body at short distances downstream of the wing. At 
a = 30°, the vapor-screen photographs do not show vortex formations in this 
region. This is similar to the results obtained at ()> * 0°. 

Pressure contours and schlieren photographs at M ® 1.60 are shown in fig- 
ures 7(d), 7(e), and 7(f) for (|) = 45°, 22.5°, and 0°, respectively. A major 
effect of decreasing Mach number is to reduce the angle of attack at which both 
wing choking and shock detachment occur. The onset of the nonlinear variation 
in lateral stability shown in figure 5(b) for 4> = 22.5° and M = 1.60 also 
occurs at a much smaller angle of attack compared to the M = 2.70 results. 

This agreement between the schlieren photographs, contour plots, and force bal- 
ance data strongly suggests a direct relationship between wing choking and the 
nonlinear variation in lateral stability observed for the cruciform configura- 
tion tested. 


CONCLUDING REMARKS 

An experimental investigation has been conducted to determine the effect 
of Reynolds number on the stability characteristics of a cruciform wing-body 
configuration at angles of attack up to 50°. Force balance (axial force not 
measured) and pressure tests were conducted at Mach numbers of 1.60 and 2.70; 
Reynolds numbers based on body diameter from approximately 1.3 x 10^ to 
28 X 10^; and roll angles of 0°, 22.5°, and 45°. Results from these tests lead 
to the following concluding remarks: 

1 . Normal-force, pitching-moment, side-force, yawing-moment, and rolling- 
moment coefficients were found to be essentially independent of Reynolds number 
for the ccxnplete range of test conditions. 

2. No significant Reynolds number effects on pressure coefficient distri- 
butions in the windward wing-body interaction region were obtained. 

3. The pressure, force, and flow visualization data of the present inves- 
tigation strongly suggest a direct relationship between wing choking and the 
onset of a nonlinear lateral stability variation with angle of attack. 


Langley Research Center 

National Aeronautics and Space Administration 
Hampton, VA 23665 
May 12, 1980 
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TABLE I.- BODY PBESSURE LISTING FOR 4> 


0° AND R 


2.5 X 10^ 


(a) M = 1.60; a = 0° 


= 54.5 kPa 


TUBE 

theta 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 

1 

0.0 

1.333 

1.1427 

.3003 

.0797 


59 

225.0 

8.333 

1.1776 

,3095 

.0991 

2 

90.0 

1.333 

1.1671 

.3067 

.0933 


60 

45.0 

8.667 

1.1848 

.3114 

.1031 

3 

180.0 

1.333 

1.1614 

.3052 

.0901 


61 

135.0 

8.667 

1,1877 

.3121 

,1047 

4 

270.0 

1.333 

1.1564 

.3039 

.0873 


62 

202.5 

8.667 

1.1773 

.3094 

.0990 

5 

0.0 

2.667 

.8895 

.2336 

-.0617 


63 

225.0 

8.667 

1,1720 

• 3060 

.0960 

6 

90.0 

2.667 

.8919 

.2344 

-.0603 


64 

247.5 

8.667 

1.1922 

.3133 

♦ 1072 

7 

180.0 

2.667 

.8915 

.2343 

-.0605 


65 

315.0 

8.667 

1.1785 

.3097 

,0996 

8 

2 70.0 

2.667 

.8903 

.2340 

-.0612 


66 

225.0 

9.000 

1.1838 

.3111 

.1025 

9 

0.0 

4.000 

.9504 

.2498 

-.0277 


67 

45.0 

9.333 

1.0363 

.2723 

,0202 

10 

10.0 

4.000 

.9514 

.2500 

-.0271 


68 

135.0 

9.333 

1.0104 

.2656 

,0058 

11 

20.0 

4.000 

.9517 

.2501 

-.0270 


69 

202.5 

9.333 

1.0325 

.2713 

.0181 

12 

30 .0 

4.000 

.94 80 

.2491 

-.0290 


70 

225.0 

9.333 

1.0441 

.2744 

.0246 

13 

40.0 

4 .000 

.9468 

.2488 

-.0297 


71 

247.5 

9.333 

1.0499 

. 2759 

.0279 

14 

50.0 

4.000 

.9465 

.2488 

-.0298 


72 

315 .0 

9.333 

.9964 

.2624 

-.0009 

15 

60.0 

4.000 

.9455 

.2485 

-.0304 


73 

225.0 

9.667 

.9698 

.2549 

-.0168 

16 

70.0 

4.000 

.9455 

.2485 

-.0304 


74 

45.0 

10 .000 

.9111 

.2394 

-.0496 

17 

80.0 

4.000 

.9457 

.2485 

-.0303 


75 

135.0 

10.000 

.8642 

.2271 

-.0758 

le 

90.0 

4.000 

.9472 

.2489 

-.0295 


76 

202.5 

10.000 

.8886 

.2335 

-.0622 

19 

180.0 

4 .000 

.9409 

.2473 

-.0330 


77 

225.0 

10.000 

.9022 

.2371 

-.0546 

20 

270.0 

4.000 

.9554 

.2511 

-.0249 


78 

247.5 

10.000 

.0890 

.2336 

-.0619 

21 

0.0 

5.333 

.9835 

.2585 

-.0092 


79 

315.0 

10.000 

. 8366 

.2199 

-.0912 

22 

90.0 

5.333 

.9778 

.2570 

-.0124 


80 

0.0 

10.667 

.9330 

.2452 

-.0374 

23 

160.0 

5.333 

.9861 

.2592 

-.0078 


81 

45.0 

10.667 

. 8621 

• 2266 

-.0770 

24 

270.0 

5.333 

.9841 

.2586 

-.0089 


82 

90.0 

10.667 

.9418 

. 2475 

-.0325 

25 

0.0 

6.200 

.9918 

.2607 

-.0046 


83 

135.0 

10.667 

,9024 

.2372 

-.0545 

26 

10.0 

6.200 

.992 8 

.2609 

-.0040 


84 

180.0 

10.667 

.94 90 

,2494 

-.0285 

27 

20.0 

6.200 

1 .0020 

.2633 

.0011 


85 

225.0 

10.667 

,8943 

.2350 

-.0590 

28 

30.0 

6.200 

.9974 

.2621 

-.0014 


66 

2 70.0 

10.667 

.9485 

,2493 

-.0267 

29 

40.0 

6.200 

.9988 

.2625 

-.0007 


87 

315.0 

10.667 

.8922 

.2345 

-.0602 

30 

50.0 

6.200 

.9948 

.2615 

-.0029 


88 

0.0 

11.330 

1,0006 

,2630 

.0003 

31 

60.0 

6.200 

.9958 

.2617 

-.0023 


89 

45.0 

11.330 

,8621 

,2266 

-.0770 

32 

70.0 

6.200 

.9867 

,2593 

-.0074 


90 

90.0 

11 . 330 

.9833 

.2584 

-.0093 

33 

80.0 

6.200 

.9877 

.2596 

-.0069 


91 

135.0 

11.330 

1.0000 

.2628 

-.0000 

34 

90.0 

6.200 

.9871 

.2594 

-.0072 


92 

180.0 

11.330 

.9745 

.2561 

-.0143 

35 

135.0 

6.200 

.9951 

.2615 

-.0027 


93 

225.0 

11.330 

,9676 

.2543 

-.0181 

36 

100.0 

6.200 

1.0060 

.2644 

.0034 


94 

270.0 

11.330 

.9836 

.2585 

-.0091 

37 

225.0 

6.200 

1.0008 

.2630 

.0004 


95 

315.0 

11.330 

.9887 

.2598 

-.0063 

38 

270.0 

6.200 

.9975 

.2622 

-.0014 


96 

0.0 

12.000 

.9907 

; .2604 

-.0052 

39 

315.0 

6.200 

,9881 

.2597 

-.0067 


97 

45.0 

12.000 

.9893 

1 .2600 

-.0060 

40 

0.0 

7.333 

.9947 

.2614 

-.0030 


90 

90.0 

12,000 

.9877 

.2596 

-.0068 

41 

45.0 

7.333 

1 . 0014 

.2632 

. 0008 


99 

135.0 

12.000 

.9914 

1 .2605 

-.0040 

42 

90.0 

7.333 

1 .0037 

.2638 

• 0021 


100 

180.0 

12.000 

.9906 

.2604 

-.0052 

43 

135.0 

7.333 

1.0105 

.2656 

.0058 


101 

225.0 

12,000 

.9899 

.2602 

-.0056 

44 

160.0 

7.333 

.9991 

.2626 

-.0005 


102 

270.0 

12.000 

,9799 

.2575 

-.0112 

45 

202.5 

7.333 

.9757 

.2564 

-.0136 


103 

315.0 

12,000 

.9876 

.2595 

-.0069 

46 

225.0 

7.333 

.9650 

.2536 

-.0195 


104 

0.0 

13.333 

1.8573 

.4881 

,4764 

47 

247.5 

7,333 

1.0121 

.2660 

.0067 


105 

45.0 

13.333 

1.0217 

.2685 

.0121 

46 

270.0 

7.333 

1.0146 

.2666 

.0081 


1 106 

90.0 

13.333 

1,0358 

.2722 

.0200 

49 

315.0 

7.333 

1.0022 

,2634 

.0012 


1 107 

135.0 

13.333 

1.0305 

.2700 

,0170 

50 

202.5 

7.667 

1.0548 

.2772 

.0306 


108 

160.0 

13,333 

1.0356 

.2722 

.0199 

51 

225.0 

7.667 

1.0216 

.2685 

.0122 


109 

225.0 

13.333 

1,0171 

.2673 

,0095 

52 

247.5 

7.667 

1.0502 

.2760 

.0280 


110 

270.0 

13.333 

1.0266 

.2690 

.0149 

53 

45.0 

8.000 

1.0707 

.2814 

.0394 


111 

315.0 

13.333 

1.0137 

.2664 

,0076 

54 

135.0 

8.000 

1.0592 

.2784 

.0330 


112 

0.0 

14.400 

1.0325 

.2713 

.0181 

55 

202.5 

6.000 

1.0822 

.2844 

.0459 


113 

90.0 

14,400 

1.0244 

.2692 

.0136 

56 

225.0 

8.000 

1 .0506 

.2762 

.0263 


114 

180.0 

14.400 

1 .0292 

.2705 

.0163 

57 

58 

247 . 5 
315.0 

8 .000 
6.000 

1.0804 
1 .0740 

.2839 
. 2823 

.0449 

.0413 


115 

2 70.0 

14.400 

1.0222 

.2686 

,0124 
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TABLE I.- Continued 
(b) M = 1 .60; a = 10° 


Pt = 54. 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

1 

0.0 

1.333 

.9556 

.2511 

-.0248 

2 

90.0 

1.333 

1 .0785 

.2834 

,0438 

3 

180*0 

1.333 

1.4739 * 

.3 874 

.2644 

h 

270.0 

1.333 

1.0774 

.2832 

.0432 

5 

0.0 

2.667 

.8508 

.2236 

-.0832 

6 

90.0 

2.667 

.7558 

. 1986 

-.1363 

7 

180.0 

2.667 

1.0687 

.2809 

.0383 

6 

270.0 

2.667 

.7682 

.2019 

-.1294 

9 

0.0 

4.000 

.9994 

.2626 

-.0004 

10 

10.0 

4.000 

1.0022 

.2634 

.0012 

11 

20.0 

4.000 

.9922 

.2608 

-.0043 

12 

30.0 

4,000 

.9292 

.2442 

-.0395 

13 

40.0 

4.000 

.8755 

.2301 

-.0695 

1 ^ 

50.0 

4.000 

.8132 

.2137 

-.1043 

15 

60.0 

4.000 

.8040 

.2113 

-.1094 

16 

70.0 

4.000 

.8008 

.2105 

-.1112 

17 

80.0 

4.000 

.7918 

.2081 

-.1162 

18 

90.0 

4.000 

.772 4 

.2030 

-.1270 

19 

180.0 

4.000 

1.0199 

.2680 

.0111 

20 

270.0 

4.000 

.7780 

.2045 

-.1239 

21 

0.0 

5.333 

1.0146 

.2667 

.0082 

22 

90.0 

5.333 

.8467 

,2225 

-.0856 

23 

180.0 

5.333 

1.0228 

.2688 

.0127 

2 ^ 

270.0 

5,333 

.8409 

.2210 

-.0888 

25 

0.0 

6.200 

1.0151 

.2668 

,008 4 

26 

10.0 

6.200 

1 .0168 

.2672 

.0094 

27 

20.0 

6,200 

1.0097 

.2654 

.0054 

28 

30.0 

6.200 

.9499 

.2496 

-.0280 

29 

40.0 

6,200 

.8520 

.2239 

-.0826 

30 

50.0 

6.200 

.8530 

.2242 

-.0820 

31 

60.0 

6.200 

.8867 

.2330 

-.0633 

32 

70.0 

6,200 

.8827 

.2320 

-.0655 

33 

80.0 

6.200 

.8715 

. 2290 

-.0717 

34 

90.0 

6.200 

.8702 

,2287 

-.0724 

35 

135.0 

6.200 

.9278 

.2439 

-.0403 

36 

180.0 

6.200 

1.0390 

.2731 

.0217 

37 

225.0 

6.200 

.9339 

.2455 

-.0369 

38 

270.0 

6.200 

.8712 

.2290 

-.0719 

39 

315.0 

6.200 

.8566 

.2251 

-.0800 

40 

0.0 

7.333 

.9977 

.2622 

-.0013 

41 

45.0 

7.333 

.8984 

.2361 

-.0567 

42 

90.0 

7.333 

1 .9054 

.2379 

-.0528 

43 

135.0 

7.333 

1 .9635 

.2532 

-.0204 

44 

180.0 

7,333 

1.0415 

.2737 

.0231 

45 

202.5 

7.333 

1,0069 

.2646 

.0039 

46 

225.0 

7.333 

.9349 

! .2457 

-.0363 

47 

247.5 

7.333 

.8881 

.2334 

-.0624 

48 

270.0 

7.333 

.9049 

,2378 

-.0531 

49 

315.0 

7.333 

.9097 

.2391 

-.0504 

50 

202.5 

7.667 

1.0516 

.2764 

: .0288 

51 

225.0 

7.667 

.9820 

.2581 

-.0100 

52 

247.5 

7.667 

1.0010 

.2631 

,0005 

53 

45.0 

8.000 

.9113 

.2395 

-.0495 

54 

135.0 

8.000 

1.1152 

.2931 

.0643 

55 

202.5 

8.000 

1.1026 

,2898 

.0573 

56 

225.0 

8.000 

1.0869 

.2857 

.0485 

57 

247.5 

8.000 

1 .1420 

. 3001 

.0792 

58 

315,0 

6.000 

,9254 

.2432 

-.0416 


kPa 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

59 

225.0 

8.333 

1 .4701 

.3864 

.2623 

60 

45.0 

8.667 

.8401 

.2208 

-.0892 

61 

135.0 

8.667 

1.4715 

.3867 

.2631 

62 

202.5 

8.667 

1 .4579 

.3832 

.2555 

63 

225.0 

8.667 

1.5257 

.4010 

.2933 

64 

247.5 

8.667 

1,6692 

.4387 

. 3734 

65 

315.0 

8,667 

,8232 

.2164 

-.0986 

66 

225.0 

9.000 

1.5569 

.4092 

.3108 

67 

45.0 

9.333 

.7153 

.1880 

-.1589 

68 

135.0 

9.333 

1.2446 

.3271 

.1365 

69 

202.5 

9.333 

1.3605 

.3576 

.2012 

70 

225.0 

9.333 

1.3453 

.3536 

.1927 

71 

247.5 

9.333 

1.4480 

.3806 

.2500 

72 

315,0 

9.333 

.7241 

.1903 

-.1540 

73 

225.0 

9,667 

1.2623 

.3318 

,1464 

74 

45,0 

10.000 

.5764 

.1515 

-.2364 

75 

135.0 

10.000 

1,1704 

.3076 

.0951 

76 

202.5 

10.000 

1.2183 

.3202 

.1218 

77 

225.0 

10.000 

1.2038 

.3164 

.1137 

78 

24 7.5 

10.000 

1 .2089 

.3177 

.1166 

79 

315.0 

10.000 

.5562 

.1462 

-.2477 

60 

0.0 

10.667 

.7642 

.2008 

-.1316 

81 

45.0 

10.667 

.7632 

.2006 

-.1321 

82 

90.0 

10.667 

.9234 

.2427 

-.0428 

83 

135.0 

10,667 

1.1608 

.3051 

. 0897 

84 

160.0 

10.667 

1.2969 

. 3408 

.1657 

85 

225.0 

10.667 

1.1115 

.2921 

.0622 

86 

270.0 

10.667 

.9476 

.2490 

-.0292 

87 

315.0 

10.667 

.7510 

.1974 

-.1390 

88 

0.0 

11.330 

.9389 

,2468 

-.0341 

89 

45.0 

11.330 

.7632 

.2006 

-.1321 

90 

90,0 

11.330 

1 .0003 

. 2629 

.0001 

91 

135.0 

11.330 

1.1368 

.2988 

.0763 

92 

180,0 

11.330 

1.1514 

. 3026 

.0843 

93 

225,0 

11.330 

1 .0628 

.2793 

.0350 

94 

270.0 

11.330 

.9945 

.2614 

-.0031 

95 

315.0 

11.330 

.9166 

.2409 

- . 046 o 

96 

0.0 

12.000 

1.0164 

.2671 

.0092 

97 

45.0 

' 12.000 

.9975 

. 2622 

-.0014 

98 

90,0 

12.000 

.9021 

.2371 

-.0546 

99 

' 135.0 

12.000 

1.0357 

.2722 

.0199 

100 

180.0 

12,000 

1.1103 

.2918 

.0616 

101 

225.0 

12.000 

1 1.0054 

.2642 

.0030 

102 

270.0 

12.000 

.9111 

,2394 

-.0496 

103 

315,0 

12.000 

.9861 

.2592 

-.0078 

104 

0.0 

13.333 

1.8807 

.4943 

.4915 

105 

45.0 

13,333 

1.0171 

.2673 

,0095 

106 

90.0 

13.333 

.9072 

.2384 

! -.0518 

107 

135.0 

13.333 

.9298 

.2444 

-.0392 

108 

1 180.0 

13.333 

1 .0109 

.2657 

.0061 

109 

225.0 

13.333 

.9084 

.2388 

-.0511 

110 

! 270.0 

13,333 

,9296 

.2443 

-.0393 

111 

315.0 

13.333 

1.0095 

.2653 

.0053 

112 

0.0 

14.400 

1,0132 

.2663 

.0074 

113 

90.0 

14.400 

.9694 

.2548 

-.0171 

114 

180.0 

14.400 

.9816 

.2580 

-.0102 

115 

270.0 

14.400 

,9716 

.2554 

-.0158 


n 


illHI 


table I.- Continued 
(c) M = 1.60; a = 20° 


Pj, = 54.6 kPa 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

1 

0*0 

1.333 

,8733 

.2295 

-.0707 


59 

225.0 

8.333 

1.6926 

. 4448 

.3865 

2 

90.0 

1.333 

.8637 

.22 70 

-.0761 


60 

45.0 

0.667 

,5702 

.1498 

-. 2399 

3 

160.0 

1.333 

1 . 8791 

.4938 

.4906 


61 

135.0 

8.667 

1,8091 

.4755 

.4515 


270.0 

1.333 

.8822 

.2318 

-.0658 


62 

202.5 

8.667 

1.8150 

.4770 

• 4548 

5 

0.0 

2.667 

.8543 

.2245 

-.0813 


63 

225.0 

8.667 

1.8679 

.4909 

.4843 

6 

90.0 

2.667 

.5023 

.1320 

-.2777 


64 

247.5 

8.667 

1.8266 

.4601 

.4613 

7 

180.0 

2.667 

1. 3764 

.3617 

.2100 


65 

315.0 

8.667 

.5878 

.1545 

-.2300 

3 

270.0 

2.667 

.5491 

.1443 

-.2516 


66 

225 .0 

9.000 

1 .9231 

. 5054 

.5151 

9 

0 . 0 

4 .000 

.9153 

.2406 

-.0472 


67 

45.0 

9.333 

.5141 

.1351 

-.2711 

10 

10.0 

4.000 

. 8983 

.2361 

-.0567 


68 

135,0 

9.333 

1.5983 

. 4201 

, 3339 

11 

20.0 

4 .000 

. 7944 

.2068 

-.1147 


69 

202.5 

9.333 

1.6590 

.4360 

.3677 

12 

30.0 

4.000 

.4534 

.1192 

-.3050 


70 

225.0 

9.333 

1,6760 

.4405 

.3772 

13 

40.0 

4.000 

.4409 

.1159 

-.3120 


71 

247.5 

9.333 

1.7446 

.4585 

.4155 

14 

50.0 

4 .000 

.4502 

.1183 

-.3068 


72 

315.0 

9.333 

,5094 

.1339 

-.2738 

15 

60.0 

4.000 

,5877 

,1544 

-.2301 


73 

225.0 

9.667 

1.6578 

.4357 

.3671 

16 

70.0 

4.000 

.5991 

.1575 

-.2237 


74 

45.0 

10.000 

.4610 

.1211 

-.3008 

17 

80.0 

4.000 

.5976 

.1571 

-.2246 


75 

135.0 

10.000 

1.5569 

.4092 

.3108 

18 

90.0 

4.000 

»5955 

.1565 

-.2258 


76 

202.5 

10.000 

1,5434 

.4056 

.3032 

19 

1 80.0 

4,000 

1 .2931 

. 3398 

.1635 


77 

225 ,0 

10.000 

1.5641 

.4111 

. 3148 

20 

2 70.0 

4 .000 

.5603 

,1472 

-.2454 


78 

247,5 

10.000 

1 .5072 

.3961 

. 2831 

21 

0 .0 

5.333 

. 8034 

.2111 

-.1097 


79 

31 5.0 

10.000 

.4411 

. 1159 

3119 

22 

90.0 

5.333 

.68 08 

.1789 

-.1781 


80 

0.0 

10.667 

.6374 

.1675 

-.2023 

23 

1 80.0 

5.333 

1 .2748 

.3350 

.15 33 


81 

45.0 

10.667 

.7013 

.18 43 

-.1667 

24 

270.0 

5.333 

.7036 

. 1849 

-.1654 


82 

90.0 

10,667 

.9331 

,2452 

-.0374 

25 

0.0 

6.200 

,776 9 

.2042 

-.1245 


83 

135.0 

10.667 

1.3768 

.3618 

.2103 

26 

10.0 

6.200 

.7731 

.2032 

-.1266 


64 

180.0 

10.667 

1.6513 

.4340 

.3634 

27 

20.0 

6.200 

,7368 

.1936 

-.1469 


85 

225.0 

10.667 

1.3739 

.3611 

.2086 

26 

30.0 

6.200 

,7265 

.1909 

-.1526 


86 

270.0 

10.667 

.9249 

.2431 

-.0419 

29 

40.0 

6.200 

.7209 

.1895 

-.1558 


87 

315,0 

10.667 

.6547 

,1721 

-.1927 

30 

50.0 

6.200 

,7137 

.1076 

-.1598 


88 

0,0 

11,330 

.6749 

.1774 

-.1814 

31 

60.0 

6.200 

.7002 

.1640 

-.1673 


89 

45.0 

11.330 

.7013 

.1843 

-.1667 

32 

70.0 

6.200 

.7141 

.1877 

-.1595 


90 

90.0 

11.330 

.8832 

.2321 

-.0652 

33 

80.0 

6.200 

.7164 

.1883 

-.1583 


91 

135.0 

11.330 

1.2108 

.3182 

.1177 

34 

90.0 

6.200 

.7171 

.1885 

-.1578 


92 

160.0 

11.330 

1 .4466 

.3802 

.2492 

35 

135 .0 

6.200 

,9023 

, 2371 

-.0545 


93 

225,0 

11.330 

1 .1489 

.3019 

.0831 

36 

180.0 

6.200 

1.2681 

.3333 

.1496 


94 

270.0 

11.330 

.9335 

. 2453 

-.0371 

37 

225.0 

6,200 

.9561 

.2513 

-.0245 

1 

95 

315.0 

11.330 

.8196 

.2154 

-. 1007 

38 

2 70.0 

6.200 

. 7521 

.1977 

-.1383 


96 

0.0 

12.000 

1 .0331 

.2715 

.0105 

39 

315.0 

6,200 

.6526 

.1715 

-.1939 


97 

45.0 

12.000 

.9464 

.2487 

-.0299 

40 

0.0 

7.333 

.7756 

.2038 

-.1252 


98 

90.0 

12,000 

.7174 

,1885 

-.1577 

41 

45.0 

7.333 

.7446 

.1957 

-.1425 


99 

135.0 

12.000 

1 ,0395 

.2732 

.0220 

42 

90.0 

7.333 

.7847 

.2062 

-.1202 


100 

180.0 

12,000 

1.2833 

. 3373 

.1581 

43 

135.0 

7.333 

.9211 

.2421 

-.0441 


101 

225.0 

12.000 

1.0346 

,2719 

.0193 

44 

180.0 

7.333 

1.2406 

.3261 

.1343 


102 

270.0 

12.000 

.6648 

.1747 

-.1871 

45 

202.5 

7.333 

1.1390 

.2993 

,0776 


103 

315.0 

12.000 

.8320 

.2187 

-.0937 

46 

225.0 

7.333 

,9289 

.2441 

-.0397 


104 

0.0 

13.333 

1.9228 

.5053 

.5150 

47 

247.5 

7.333 

.7373 

.1938 

-.1466 


105 

45.0 

13.333 

.8514 

.2238 

-.0829 

48 

270.0 

7.333 

.7919 

.2081 

-.1162 


106 

90.0 

13.333 

.6111 

.1606 

-.2170 

49 

315.0 

7.333 

,7440 

.1955 

-.1429 


107 

135.0 

13.333 

.9086 

.2388 

-.0510 

50 

202.5 

7,667 

1.1826 

.3108 

.1019 


106 

180.0 

13.333 

1.1731 

.3063 

.0966 

51 

225.0 

7.667 

.9526 

.2504 

-.0265 


109 

225.0 

13.333 

.8588 

.2257 

-.0788 

52 

247.5 

7 .667 

.8616 

.2265 

-.0772 


110 

270.0 

13.333 

.5857 

,1539 

-.2312 

53 

45.0 

8.000 

.7563 

.1986 

-.1360 


111 

315.0 

13.333 

. 8433 

.2216 

-.0875 

54 

135.0 

8.000 

1.1636 

.3058 

.0913 


112 

0.0 

14.400 

.9006 

, 2367 

-.0555 

55 

202.5 

8 . 000 

1.2191 

,3204 

.1223 


113 

90.0 

14.400 

.7620 

.2003 

-.1320 

56 

225.0 

8.000 

1.0684 

.2808 

.0382 


114 

160.0 

14.400 

1,1191 

.2941 

• 0665 

57 

247.5 

8,000 

1.1818 

,3106 

.1014 


115 

270.0 

14.400 

.7062 

.1856 

-.1640 

58 

315. 0 

8 .000 

. 7686 

.2020 

-.1291 






- - 
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TABLE I.- Continued 
(d) M = 1 .60; a = 30° 


Pj = 54.6 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PlNF 

P / PT 2 

CP 

1 

0*0 

1 .333 

.7691 

.2008 

-.1316 


59 

225.0 

8.333 

2.2971 

. 5906 

.6959 

2 

90.0 

1,333 

.7153 

.1680 

-.1589 


60 

95.0 

8.667 

.3897 

.1029 

-.3906 

3 

180.0 

1.333 

2 .3661 

.6219 

.7623 


61 

135.0 

8.667 

2.3069 

.6068 

.7309 


270.0 

1,333 

.7598 

.1989 

-.1368 


62 

202.5 

8.667 

2.9152 

.6 398 

.7897 

5 

0.0 

2.667 

.5960 

.1935 

-.2533 


63 

225.0 

8.667 

2.9061 

,6329 

.7896 

6 

90.0 

2.667 

.9228 

.1111 

-.3221 


69 

297.5 

8,667 

2.1820 

.5739 

.6596 

7 

160.0 

2 .667 

1.8025 

.9737 

.9978 


65 

315.0 

0,667 

.9160 

.1093 

-.3259 

B 

270.0 

2.667 

.9888 

.1285 

-.2853 


66 

225.0 

9.000 

2.2978 

.6039 

.7292 

9 

0.0 

9,000 

.5506 

,1997 

-.2508 


67 

95,0 

9.333 

.2702 

.0731 

-.9020 

10 

10.0 

9,000 

.5196 

.1352 

-.2709 


68 

135.0 

9.333 

2.0565 

.5905 

.5096 

li 

20.0 

9.000 

,9923 

.1162 

-.3112 


69 

202.5 

9.333 

2.0961 

.5377 

.5837 

12 

30.0 

9.000 

.9990 

.1167 

-.3103 


70 

225.0 

9.333 

2 .0922 

.5367 

.5816 

13 

90.0 

9.000 

.9377 

.1150 

-.3138 


71 

297.5 

9,333 

1.9352 

. 5066 

.5219 

1 ^ 

50,0 

9,000 

.9760 

.1251 

-.2929 


72 

315.0 

9.333 

.2517 

.0661 

-.9176 

15 

60.0 

9.000 

.5099 

.1326 

-.2766 


73 

225.0 

9.667 

2.0262 

.5325 

.5726 

16 

70.0 

9.000 

.5070 

.1332 

-.2751 


79 

95,0 

10.000 

. 3020 

.0799 

-.3895 

17 

80.0 

9.000 

,5100 

.1390 

-.2735 


75 

135.0 

10.000 

1 .9802 

. 5209 

.5970 

18 

90,0 

9.000 

.9997 

.1313 

-.2792 


76 

202.5 

10.000 

1,9787 

.5200 

.5961 

19 

180.0 

9.000 

1 .6910 

, 9999 

.3856 


77 

2 25.0 

10. 000 

1 .9293 

, 5057 

. 5158 

20 

270.0 

9 ,000 

. 999 2 

.1181 

-.3073 


78 

297,5 

10.000 

1.7933 

.9713 

.9927 

21 

0.0 

5.333 

.5823 

.1530 

-.2331 


79 

315.0 

10.000 

.2550 

.0670 

-.9157 

22 

90.0 

5.333 

.5689 

. 1999 

-.2909 


80 

0.0 

10.667 

.9287 

.112 7 

3100 

23 

180.0 

5.333 

1.6808 

.9917 

.3799 


81 

95.0 

10.667 

,5306 

.1399 

-.2620 

29 

270 .0 

5.333 

. 5372 

.1912 

-.2582 


82 

90.0 

10.667 

.9196 

.2909 

-.0976 

25 

0.0 

6.200 

.6256 

.1699 

-.2089 


83 

135.0 

10.667 

1.6602 

.9363 

.3689 

26 

10.0 

6.200 

.6171 

.1622 

-.2136 


89 

180.0 

10.667 

2.0212 

.5312 

.5698 

27 

20.0 

6.200 

.5678 

.1992 

-.2912 


85 

225.0 

10.667 

1.6900 

.9310 

. 3572 

20 

30.0 

6.200 

.5570 

.1969 

-.2972 


86 

270.0 

10.667 

.8973 

.2227 

-.0052 

29 

90.0 

6.200 

. 5699 

.1983 

-.2931 


87 

315.0 

10.667 

. 5309 

.1395 

-.2618 

30 

50.0 

6.200 

.5600 

. 1972 

-.2955 


88 

0.0 

11. 330 

,9617 

. 2527 

-.0219 

31 

60.0 

6.200 

. 5669 

.1988 

-.2920 


89 

95,0 

11.330 

.5306 

.1399 

-.2620 

32 

70 ,0 

6.200 

.5738 

.1508 

-.2378 


90 

90.0 

11.330 

.5661 

,1980 

-.292 1 

33 

80,0 

6.200 

.5830 

. 1532 

-.2327 


91 

135.0 

11. 330 

1,3887 

.3650 

.2169 

39 

90.0 

6.200 

.5896 

.1536 

-.2318 


92 

180.0 

11.330 

1 .7933 

.9582 

.9198 

35 

135 ,0 

6.200 

1.0939 

.2873 

.0521 


93 

225.0 

11.330 

1.3222 

.3975 

.1798 

36 

1 80.0 

6.200 

1.6680 

.9389 

.3728 


99 

270.0 

11.330 

.5175 

.1360 

-.2693 

37 

225.0 

6.200 

1 .1891 

.3112 

,1027 


95 

315.0 

11.330 

.6286 

. 1652 

-.2073 

36 

2 70 .0 

6.200 

. 5592 

. 1970 

-.2960 


96 

0.0 

12.000 

.8250 

.2168 

-.0976 

39 

315.0 

6.200 

.5399 

.1918 

-.2570 


97 

95.0 

12 .000 

.6593 

.1733 

- . 1 90 1 

90 

0.0 

7.333 

.6838 

.1797 

-.1765 


98 

90.0 

12.000 

.3911 

.1028 

-.3390 

91 

95.0 

7,333 

.6103 

. 1609 

-.2175 


99 

135,0 

12.000 

1.1867 

. 3119 

.1092 

92 

90.0 

7.333 

.6599 

.1739 

-.1898 


100 

180,0 

12.000 

1.5739 

.9135 

.3200 

93 

135.0 

7,333 

1.1292 

,2955 

,0693 


101 

225.0 

12.000 

1.1399 

.2995 

.0770 

99 

180.0 

7.333 

1,6303 

.9285 

.3517 


102 

270.0 

12.000 

.3992 

.1036 

-.3381 

95 

202.5 

7.333 

1.9608 

.3839 

.2572 


103 

315.0 

12.000 

.5606 

.1973 

-.2952 

96 

225.0 

7,333 

1.1320 

.2975 

.0737 


109 

0.0 

13.333 

1.9680 

.5172 

. 5902 

97 

297.5 

7.333 

.6766 

.1778 

-.1805 


105 

95.0 

13.333 

.3032 

.1007 

-.3992 

90 

270.0 

7.333 

.6586 

.1731 

-.1905 


106 

90.0 

13.333 

.9369 

.1198 

-.3192 

99 

315,0 

7.333 

.5912 

. 1559 

-.2281 


107 

1 35.0 

13.333 

1 .0782 

.2839 

.0936 

50 

202.5 

7.667 

1,5256 

.9009 

.2933 


108 

180.0 

13.333 

1.9583 

, 3833 

.2558 

51 

225.0 

7.667 

1.3057 

.3932 

.1706 


109 

225.0 

13.333 

1.0060 

.2699 

.0039 

52 

297.5 

7.667 

1.0197 

.2667 

.0082 


110 

270.0 

13.333 

.5389 

! .1916 

-.2573 

53 

95 .0 

8.000 

.6162 

.1619 

-.2192 


111 

315.0 

13.333 

.9 600 

.1262 

-.2902 

59 

135,0 

6.000 

! 1.6965 

.9327 

.3607 


112 

0.0 

19 .900 

,5761 

.1519 

-.2366 

55 

! 202.5 

8.000 

! 1.5995 

.9209 

.3395 


113 

90.0 

19.900 

i ,5296 

.1379 

-.2653 

56 

j 225.0 

8.000 

1.5999 

,9072 

.3066 


119 

180.0 

19.900 

i 1,9518 

.3816 

.2521 

57 

58 

! 297.5 

1 315.0 

8.000 

8.000 

i 1.6928 
,5910 

.9317 

.1553 

.3587 

-.2283 


115 

270.0 

19.900 

.6270 

,1698 

-.2082 
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table I.- Continued 
(e) M = 1 .60; a = 40° 


Pt = 54.7 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PlNF 

P / PT 2 

CP 

1 

0,0 

1.333 

.5272 

.1386 

-.2639 


59 

225.0 

8.333 

2.8611 

.7519 

1.0385 

2 

90.0 

1.333 

.6527 

.1715 

-.1938 


60 

45.0 

8,667 

.1782 

.0468 

-.4586 

3 

180.0 

1,333 

2.8631 

.7525 

1.0397 


61 

135.0 

8.667 

2.8256 

.7426 

1.0166 

4 

270.0 

1 . 333 

,7085 

. 1862 

-.1627 


62 

202.5 

8.667 

2.8223 

, 7417 

1.0169 

5 

0.0 

2.667 

. 3618 

,0951 

-.3561 


63 

225.0 

8.667 

2.8619 

, 7521 

1 .0390 

6 

90.0 

2,667 

.4187 

,1100 

-.3244 


64 

247.5 

8.667 

2.6021 

.7364 

1.0056 

7 

160.0 

2.667 

2.3041 

.6055 

,7277 


65 

315,0 

8.667 

.2129 

.0560 

-.4392 

8 

270.0 

2.667 

. 4985 

.1310 

-.2799 


66 

225,0 

9.000 

2.7246 

.7161 

.9624 

9 

0.0 

4,000 

.4454 

.1171 

-.3095 


67 

45.0 

9.333 

,1370 

.0360 

-.4816 

10 

10.0 

4.000 

.4309 

.1132 

-.3176 


68 

135.0 

9.333 

2 .5848 

,6793 

,8844 

11 

20.0 

4.000 

.3654 

.0960 

-.3541 


69 

202.5 

9,333 

2.5976 

.6827 

,8915 

12 

30. 0 

4.000 

.3556 

,0934 

-.3596 


70 

225.0 

9.333 

2.5739 

.6764 

,8783 

13 

40.0 

4,000 

.3654 

.0960 

-.3542 


71 

247,5 

9.333 

2.5318 

.665 4 

,8548 

14 

50 . 0 

4 .000 

.3943 

.1036 

-.3380 


72 

315,0 

9.333 

.1589 

,0418 

-.4693 

15 

60.0 

4.000 

.4005 

.1053 

-.3345 


73 

225,0 

9,667 

2.5648 

.6741 

,8732 

16 

70.0 

4.000 

.4058 

.1067 

-.3316 


74 

45.0 

10.000 

.2053 

,0540 

-.4435 

17 

80 .0 

4,000 

.4008 

.1053 

-.3344 


75 

135.0 

10.000 

2.4545 

.6451 

.8117 

18 

90.0 

4.000 

. 3634 

.0955 

-.3553 


76 

202.5 

10.000 

2.5969 

,6625 

,8912 

19 

180.0 

4 ,000 

2.1727 

,5710 

.6544 


77 

225.0 

10.000 

2.4542 

, 64 50 

,8115 

20 

270.0 

4.000 

,4487 

.1179 

-.3077 


78 

247.5 

10.000 

2.2950 

.6032 

.7226 

21 

0,0 

5.333 

,4974 

. 1307 

-.2805 


79 

315.0 

10. 000 

.2412 

,0634 

-.4235 

22 

90,0 

5.333 

.4174 

.1097 

-.3251 


80 

0.0 

10.667 

.4300 

.1130 

-.3181 

23 

180.0 

5.333 

2.1560 

.5666 

.6451 


81 

45.0 

10 .667 

.2882 

.0757 

-.3972 

24 

270.0 

5.333 

.4251 

.1117 

-.3208 


82 

90,0 

10.667 

.6791 

.1785 

-.1791 

25 

0.0 

6.200 

.4852 

.1275 

-.2873 


83 

135.0 

10.667 

1.9133 

,5028 

.5096 

26 

10.0 

6.200 

,4457 

.1171 

-.3093 


84 

180,0 

10.667 

2,3389 

.6147 

.7472 

27 

20.0 

6.200 

.3971 

.1044 

-.3364 


85 

225.0 

10.667 

1.9280 

.5067 

.5179 

26 

30.0 

6.200 

.4128 

.1085 

-.3277 


86 

270.0 

10,667 

,6377 

.1676 

-.2022 

29 

40.0 

6.200 

.4297 

.1129 

-.3182 


87 

315.0 

10.667 

.4195 

. 1102 

-.3239 

30 

50 . 0 

6,200 

. 4287 

.1127 

-.3138 


88 

0.0 

11.330 

.4580 

.1204 

-.3025 

31 

60.0 

6.200 

,4407 

.1158 

-.3121 


89 

45.0 

11,330 

.2882 

,0757 

-.3972 

32 

70.0 

6.200 

.45 35 

.1192 

-.3049 


90 

90.0 

11,330 

.5267 

, 1384 

-.2641 

33 

80.0 

6 .200 

, 4495 

1 .1181 

-.3072 


91 

135,0 

11.330 

1.6029 

.4213 

.3364 

34 

90 .0 

6.200 

,4199 

! .1104 

-.3237 


92 

180.0 

11.330 

2,0610 

.5417 

.5921 

35 

135.0 

6.200 

1.3735 

.3610 

.2064 


93 

225.0 

11. 330 

1.5558 

.4069 

.3102 

36 

180.0 

6.200 

2.1501 

.5651 

.6418 


94 

270.0 

11.330 

.4938 

, 1298 

-.2825 

37 

225,0 

6.200 

1.4918 

.3921 

.2744 


95 

315.0 

11.330 

.3069 

.0807 

-.3068 

38 

270.0 

6,200 

.4418 

.1161 

-.3115 


96 

0.0 

12.000 

.3924 

.1031 

-.3391 

39 

315.0 

6.200 

,4579 

.1203 

-.3025 


97 

45.0 

12.000 

.4304 

.1131 

-.3178 

40 

0.0 

7,333 

.4592 

. 1207 

-.3018 


98 

90.0 

12,000 

.4342 

,1141 

-.3157 

41 

45,0 

7.333 

.5503 

,1446 

-.2509 


99 

135.0 

12.000 

1.4224 

.3738 

.2357 

42 

90.0 

7,333 

.5913 

,1554 

-.2281 


100 

160.0 

12 ,000 

1.9251 

. 5059 

.5162 

43 

135,0 

7.333 

1.4119 

.3711 

.2299 


101 

225.0 

12.000 

1.3829 

,3634 

.2137 

44 

180.0 

7.333 

2.1136 

,5555 

.6214 


102 

270.0 

12.000 

.4155 

.1092 

-.3262 

45 

202.5 

7.333 

1.8482 

.4857 

.4733 


103 

315,0 

12.000 

.3309 

.0870 

-.3734 

46 

225.0 

7.333 

1.4049 

,3692 

,2259 


104 

0.0 

13.333 

1.9744 

.5189 

.5438 

47 

247 ,5 

7.333 

,6401 

.2208 

-.0892 


105 

45.0 

13.333 

.4468 

,1174 

-.3087 

48 

270.0 

7.333 

,6037 

.1586 

-.2212 


106 

90,0 

13.333 

.4262 

.1120 

-.3202 

49 

315.0 

7.333 

.6301 

.1656 

-.2064 


107 

135.0 

13.333 

1.3630 

,3582 

.2026 

50 

202.5 

7.667 

2.0161 

.5299 

.5670 


108 

180.0 

13.333 

1.8643 

.4900 

,4823 

51 

225.0 

7.667 

1.8541 

.4873 

.4766 


109 

225.0 

13.333 

1.2876 

.3384 

.1605 

52 

247.5 

7.667 

2.1112 

.5548 

.6201 


110 

270.0 

13,333 

.3796 

.0998 

-.3462 

53 

45.0 

8.000 

.3664 

.0963 

-.3536 


111 

315.0 

13.333 

.3629 

,0954 

-.3555 

54 

135.0 

6.000 

2.4704 

.6493 

.8205 


112 

0.0 

14.400 

.4037 

.1061 

-.3328 

55 

202,5 

8.000 

2.4323 

.6393 

.7993 


113 

90.0 

14,400 

.4090 

.1075 

-.3298 

56 

225.0 

8.000 

2.4032 

.6316 

,7831 


114 

180,0 

14.400 

1.8859 

.4957 

.4944 

57 

247.5 

8.000 

2.4592 

. 6463 

.8143 


115 

270.0 

14,400 

.4001 

.1052 

-.3340 

58 

315,0 

8.000 

.3942 

,1036 

-.3380 
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TABLE I.- Continued 






(f) 

M = 1 . 

60 

; a 

= 50° 










Pt = 5 

4.7 kPa 






TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

' X/D 

P/PINF 

P / PT 2 

CP 

1 

0.0 

1.333 

.3753 

.0986 

-.3486 


59 

225,0 

6.333 

3 .2280 

.6484 

1.2433 

2 

90.0 

1 .333 

.6208 

.1632 

-.2116 


60 

45,0 

8.667 

.2483 

.0653 

-.4195 

3 

180.0 

1.333 

3.2991 

. 8670 

1.2830 


61 

135.0 

8,667 

3.2509 

,8544 

1.2561 


2 70.0 

1.333 

.6880 

.1808 

-.1741 


62 

202,5 

8.667 

3,2054 

.8424 

1.2307 

5 

0.0 

2.667 

,3405 

.0895 

-.3680 


63 

225.0 

6.667 

3.2207 

.8464 

1.2392 

6 

90.0 

2.667 

.4344 

.1142 

-.3156 


64 

247.5 

8.667 

3.2886 

,8643 

1.2771 

7 

180,0 

2.667 

2.8135 

.7394 

1.0120 


65 

315.0 

8.667 

.2211 

.0581 

-.4346 

8 

270.0 

2.667 

, 5343 

.1404 

-.2599 


66 

225.0 

9.000 

3.1332 

.8234 

1.1904 

9 

0.0 

4.000 

.3567 

,0937 

-.3590 


67 

45.0 

9.333 

.2942 

,0773 

-.3938 

10 

10. 0 

4 ,000 

. 3341 

,0876 

-.3716 


68 

135.0 

9.333 

3,0220 

,7942 

1.1263 

11 

20.0 

4.000 

.2865 

.0753 

-.3982 


69 

202.5 

9.333 

3,0362 

.7980 

1.1363 

12 

30.0 

4.000 

.2904 

,0763 

-.3960 


70 

225.0 

9.333 

2,9951 

.7872 

1.1134 

13 

40.0 

4 .000 

,2964 

.0779 

-.3926 


71 

247.5 

9.333 

2.9996 

.7883 

1.1158 

1 ^ 

50 .0 

4.000 

,3199 

.0841 

-.3795 


72 

315.0 

9,333 

. 2656 

.0698 

-. 4098 

15 

60.0 

4,000 

. 3236 

.0650 

-.3775 


73 

225,0 

9.667 

2.9228 

,7682 

1.0730 

16 

70.0 

4.000 

,3289 

.0 864 

-.3745 


74 

45.0 

10.000 

.2 80 8 

.0738 

-.4013 

17 

80.0 

4.000 

.2880 

.0757 

-.3973 


75 

135.0 

10.000 

2.7435 

.7210 

.9730 

10 

90.0 

4.000 

.3921 

.1030 

-.3392 


76 

202.5 

10,000 

2.8874 

.7588 

1.0532 

19 

IBO.O 

4.000 

2.6932 

.7078 

,9449 


77 

225.0 

10.000 

2.7283 

,7170 

,9644 

20 

270.0 

4.000 

.5021 

.1320 

-. 277 b 


78 

247.5 

10,000 

2.5725 

.6761 

.8775 

21 

0.0 

5.333 

, 3533 

.0928 

-.3609 


79 

315,0 

10.000 

,2979 

.0783 

-.3918 

22 

90.0 

5.333 

.3791 

.0996 

-.3465 


80 

0.0 

10.667 

.3593 

,0944 

-.3576 

23 

100.0 

5,333 

2.6487 

.6961 

,9200 


81 

45.0 

10,667 

.3091 

.0812 

-.3855 

Zh 

2 70.0 

5.333 

.4818 

,1266 

-.2892 


02 

90,0 

10.667 

.7083 

.1862 

-.1628 

25 

0.0 

6.200 

, 3656 

.0961 

-.3540 


83 

135.0 

10,667 

2.1517 

.5655 

.6427 

26 

10.0 

6.200 

.3630 

,0954 

-.3555 


84 

180.0 

10.667 

2.6046 

,6845 

.8955 

27 

20.0 

6,200 

,3609 

,0948 

-.3566 


85 

225.0 

10,667 

2.1711 

.5706 

.6535 

28 

30.0 

6.200 

.3706 

,0974 

-.3513 


86 

270.0 

10.667 

.6831 

.1795 

-.1768 

29 

40.0 

6,200 

.3841 

.1010 

-.3437 


87 

315.0 

10.667 

.3483 

.0915 

-.3637 

30 

50.0 

6.200 

. 3908 

.1048 

-.3355 


08 

0.0 

11.330 

.4245 

.1116 

-.3212 

31 

60.0 

6,200 

.4108 

.1060 

-.3268 


89 

45,0 

11.330 

,3091 

.0812 

-.3855 

32 

70.0 

6,200 

,4102 

,1078 

-.3291 


90 

1 90,0 

11,330 

.6066 

.1594 

-.2195 

33 

80.0 

6.200 

.4142 

,1089 

-.3269 


91 

135,0 

11.330 

1.8479 

.4856 

.4731 

3 <» 

90.0 

6.200 

.3800 

.0999 

-.3460 


92 

160.0 

11. 330 

2.3637 

.6212 

.7610 

35 

135.0 

6.200 

1.6543 

.4348 

.3651 


93 

225.0 

11.330 

1.7925 

.4711 

. 4423 

36 

180.0 

6.200 

2 .6488 

. 6961 

.9201 


94 

270.0 

11,330 

.5677 

. 1492 

-.2412 

37 

225.0 

6.200 

1 . 0222 

.4789 

,4588 


95 

315.0 

11 .330 

.4240 

.1114 

-.3214 

38 

270.0 

6.200 

.4923 

.1294 

-.2833 


96 

0.0 

12.000 

.4771 

.1254 

-. 2918 

39 

315.0 

6,200 

,4140 

.1088 

-.3270 


97 

45.0 

12.000 

.4790 

.1259 

-.2907 

^0 

0.0 

7.333 

.6341 

.1667 

-.2042 


98 

90,0 

12,000 

.4930 

.1296 

-.2829 

<fl 

45.0 

7.333 

.6377 

1 .1676 

-.2022 


99 

135.0 

12.000 

1.6861 

.4431 

.3829 

^2 

90.0 

7.333 

.7181 

j .1087 

-.1573 


100 

180.0 

12. 000 

2 .2724 

. 5972 

.7100 

43 

135.0 

7.333 

1,9507 

1 .5127 

.5305 


101 

225,0 

12.000 

1.6537 

. 4346 

.3648 

44 

180.0 

7.333 

2.9082 

.7643 

1.0648 


102 

270.0 

12.000 

.4798 

1 .1261 

-.2903 

45 

202,5 

, 7.333 

2.5573 

.6721 

; .8690 


103 

315.0 

12.000 

.4762 

i .1252 

1 -.2923 

46 

225.0 

1 7.333 

1.8815 

.4945 

1 .4919 


104 

0.0 

13.333 

2.0342 

1 .5346 

.5771 

47 

247.5 

7.333 

1.1133 

. 2926 

.0632 


105 

45.0 

13.333 

. 5525 

! .1452 

1 -.2497 

48 

270.0 

1 7.333 

.6884 

,1809 

! -.1739 


106 

90.0 

13.333 

1 .5274 

.1386 

-.2637 

49 

315.0 

7.333 

.6757 

.1776 

1 -.1810 


107 

135.0 

13.333 

; 1,6302 

.4305 

.3561 

50 

202.5 

i 7.667 

2.8471 

. 7482 

1.0307 


108 

180,0 

13.333 

! 2.2982 

.6040 

.7244 

51 

225.0 

1 7.667 

2,3015 

.6049 

.7263 


109 

225.0 

: 13.333 

1.5899 

.4179 

.3292 

52 

247.5 

7.667 

2.6824 

. 7050 

.93 89 


110 

270.0 

; 13.333 

! .5361 

.1409 

-.2589 

53 

45.0 

8.000 

. 2442 

.0642 

-.4217 


111 

315.0 

13.333 

.5561 

.1462 

-.2477 

54 

135.0 

8.000 

2 ,9309 

. 7703 

1.0775 


112 

0.0 

14.400 

.6294 

.1654 

-.2068 

55 

202.5 

8.000 

3.0644 

. 8054 

1.1520 


113 

90.0 

14.400 

.6038 

.1587 

-.2211 

56 

225.0 

6.000 

2.8868 

.7587 

1,0529 


114 

180.0 

14. 400 

2.4059 

.6323 

.7845 

57 

247.5 

8,000 

3.3331 

. 8760 

1.3020 


115 

270.0 

14.400 

.6123 

.1609 

-.2164 

58 

315.0 

8.000 

,2776 

.0729 

-.4031 
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TABLE I 


Continued 


(g) M = 2.70; a = 0° 


Pt = 90.3 kPa 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PISF 

P / PT 2 

CP 

1 

0.0 

1. 333 

1.4307 

.1451 

• 0844 


59 

225.0 

8.333 

1.0292 

.1044 

.0057 

2 

90.0 

1 . 333 

1.4729 

.1493 

.0927 


60 

45.0 

8.667 

1.1234 

.1139 

.0242 

3 

180.0 

1.333 

1.3738 

,1393 

.0732 


61 

135.0 

8.667 

1.0357 

.1050 

.0070 


270.0 

1.333 

1.4452 

.1465 

.0872 


62 

202.5 

8.667 

1.0625 

.1077 

.0123 

5 

0.0 

2.667 

.8853 

.0698 

-.0225 


63 

225.0 

8.667 

1.0412 

.1056 

.0061 

6 

90.0 

2 , 667 

, 9013 

.0914 

-.0193 


64 

247.5 

8.667 

1 .1001 

, 1115 

.0196 

7 

160.0 

2 .667 

.8404 

.0052 

-.0313 


65 

315.0 

8 .667 

1.1201 

«1136 

.0235 

8 

2 70.0 

2.667 

.8901 

• 0903 

-.0215 


66 

225.0 

9,000 

1 ,0622 

.1077 

.0122 

9 

0.0 

4,000 

.9133 

.0926 

-.0170 


67 

45.0 

9,333 

1 .1508 

,1167 

.0295 

10 

10.0 

4 .000 

.9169 

.09 30 

-.0163 


68 

135.0 

9.333 

1 .0502 

.1065 

.0098 

11 

20.0 

4.000 

.9165 

.0929 

-.0164 


69 

202.5 

9.333 

1.0524 

,1067 

.0103 

12 

30.0 

4.000 

.9137 

.0926 

-.0169 


70 

225.0 

9.333 

1 .0622 

.1077 

.0122 

13 

40 .0 

4.000 

.9118 

.0925 

-.0173 


71 

247.5 

9.333 

1.0785 

. 1094 

.0154 

14 

50.0 

4.000 

.9102 

.0923 

-.0176 


72 

315.0 

9.333 

1.1425 

.1158 

.0279 

15 

60.0 

4 .000 

.9083 

,0921 

-.0180 


73 

225.0 

9,667 

1 ,0238 

.1038 

.0047 

16 

70.0 

4,000 

.9072 

.0920 

-.0182 


74 

45.0 

10.000 

.9618 

.0975 

-.0075 

17 

80.0 

4,000 

.904 9 

.0918 

-.0186 


75 

135.0 

10,000 

,9017 

.0914 

-.0193 

16 

90.0 

4.000 

.9054 

.0918 

-.0185 


75 

202.5 

10.000 

.9288 

. 0942 

-.0139 

19 

160.0 

4.000 

.8440 

.0856 

-.0306 


77 

225.0 

10,000 

. 9353 

.0948 

-.0127 

20 

270.0 

4.000 

.904 2 

.0917 

-.0188 


78 

247.5 

10.000 

.9552 

.0969 

-.0088 

21 

0.0 

5.333 

.9503 

.0964 

-.0097 


79 

315.0 

10.000 

.9366 

.0950 

-.0124 

22 

90 .0 

5.333 

.9420 

.0955 

-.0114 


60 

0.0 

10,667 

1.0658 

, 1081 

,0129 

23 

180.0 

5.333 

,8777 

.0690 

-.0240 


81 

45.0 

10.667 

. 8457 

.0858 

-.0302 

24 

270.0 

5.333 

.9412 

.0954 

-.0115 


82 

90.0 

10.667 

1 .0596 

. 1074 

.0117 

25 

O . t ) 

6.200 

.9612 

.0975 

-.0076 


83 

135.0 

10.667 

.8518 

• 0664 

-.0290 

26 

10.0 

6,200 

.9639 

.0977 

-.0071 


84 

180.0 

10,667 

1 ,0433 

. 1058 

.0085 

27 

20.0 

6.200 

,9667 

.0980 

-.0065 


85 

225.0 

10.667 

.6306 

,0842 

-.0332 

28 

30.0 

6,200 

.9677 

.0981 

-.0063 


86 

270.0 

10. 667 

1 .1066 

.1122 

.0209 

29 

40,0 

6.200 

.96 81 

.0982 

-.0062 


87 

315,0 

10.667 

.8074 

.0619 

-.0377 

30 

50.0 

6.200 

.9683 

.0982 

-.0062 


88 

0.0 

11.330 

,9794 

.0993 

-.0040 

31 

60.0 

6.200 

.9652 

.09 79 

-.0068 


89 

45.0 

11.330 

,8457 

.0858 

-.0302 

32 

70.0 

6.200 

.9652 

.0979 

-.0068 


90 

90.0 

11 .330 

1 .0020 

.1016 

,0004 

33 

60 .0 

6.200 

.9566 

,0970 

-.0085 


91 

135.0 

11.330 

,9637 

.0977 

0071 

34 

90.0 

! 6,200 

.9605 

.0974 

-.0077 


92 

180.0 

11.330 

.9814 

.0995 

-.0037 

35 

135.0 

6.200 

.9491 

,0962 

-.0100 


93 

225.0 

11.330 

.9100 

, 0923 

-.0176 

36 

160.0 

6.200 

.8937 

.0906 

-.0208 


94 

270,0 

11.330 

1.0297 

.1044 

,0058 

37 

225.0 

6.200 

• 6966 

.0909 

-.0203 


95 

315.0 

11.330 

.9503 

. 0964 

-.0097 

36 

270.0 

6.200 

,9496 

,0963 

-.0099 


96 

0.0 

12.000 

.9537 

.0967 

-.0091 

39 

3 15. 0 

6.200 

. 9586 

.0972 

-.0081 


97 

45,0 

12.000 

, 9863 

,1000 

-.0027 

40 

0.0 

7.333 

.9895 

.1003 

-.0021 


98 

90.0 

12.000 

.9741 

.0968 

-.0051 

41 

45.0 

7.333 

.9867 

.1000 

-.0026 


99 

135.0 

12.000 

1.0079 

. 1022 

.0015 

42 

90.0 

7.333 

.9941 

.1008 

-.0012 


100 

160.0 

12.000 

.9422 

.0955 

-.0113 

43 

135.0 

7.333 

.9927 

.1007 

-.0014 


101 

2 25.0 

12.000 

.9556 

.0969 

-.0087 

44 

180.0 

7,333 

.9437 

.0957 

-.0110 


102 

270.0 

12.000 

,9671 

,0981 

-.0065 

45 

202.5 

7,333 

.9440 

.0957 

-.0110 


103 

315.0 

12.000 

.9952 

.1009 

-.0009 

46 

225.0 

7.333 

.9401 

.0953 

-.0117 


104 

0.0 

13.333 

.9541 

.0967 

-.0090 

47 

247.5 

7,333 

.995 8 

. 1010 

-.0008 


105 

45.0 

13.333 

.9951 

.1009 

-.0010 

40 

270.0 

7.333 

1.0007 

.1015 

.0001 


106 

90.0 

13 .333 

1.0102 

.1024 

.0020 

49 

315.0 

7.333 

.9965 

. 1010 

-.0007 


10 7 

135.0 

13.333 

1.0261 

.1040 

.0051 

50 

202.5 

7,667 

.9915 

• 1005 

-.0017 


108 

180.0 

13.333 

.9716 

.0985 

-.0056 

51 

225.0 

7.667 

.9897 

.1003 

-.0020 


109 

225.0 

13.333 

.9488 

.0962 

-.0100 

52 

247.5 

7,667 

1.0435 

.1058 

.0085 


110 

270.0 

13.333 

1.0186 

.1033 

.0036 

53 

45.0 

8.000 

1.0909 

.1106 

.0178 


111 

315.0 

13.333 

.9992 

.1013 

-.0002 

54 

135,0 

8.000 

.9966 

.1010 

-.0007 


112 

0.0 

14.400 

1.0265 

.1041 

.0052 

55 

202,5 

8.000 

1.0223 

.1037 

.0044 


113 

90.0 

14.400 

1 .0195 

. 1034 

.0038 

56 

225.0 

8.000 

1. 0248 

.1039 

.0049 


114 

180.0 

14 .400 

.9810 

.0995 

-.0037 

57 

247.5 

8.000 

1.0707 

.1086 

.0136 


115 

270.0 

14,400 

1.0170 

.1031 

.0033 

58 

315.0 

8.000 

1.0885 

.1104 

.0173 
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TABLB I.- Continued 
(h) M = 2.70; a = 10° 


Pj = 90.5 kPa 


TUBE 

THETA 

X /0 

P/PIMF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

1 

0.0 

1.333 

.9591 

, 0972 

-.0080 


59 

225,0 

8.333 

1.1070 

. 1122 

'.0210 

2 

90.0 

1.333 

1.3249 

.1343 

.0637 


60 

45.0 

8.667 

.6588 

.0668 

-.0669 

3 

1 80 .0 

1 . 333 

2.1994 

.2230 

.2350 


61 

135.0 

8.667 

1.4368 

.1457 

• 0656 


270.0 

1.333 

1.3173 

. 1336 

.0622 


62 

202.5 

8.667 

1 .2108 

.1226 

• 0413 

5 

0.0 

2.667 

.6958 

.0706 

-.0596 


63 

225.0 

8,667 

1.3395 

.1358 

.0665 

6 

90.0 

2.667 

.7104 

.0728 

-.0552 


64 

247.5 

8.667 

1.4452 

.1465 

.0872 

7 

160.0 

2.667 

1.2743 

.1292 

.0537 


65 

315.0 

8.667 

.6700 

.0680 

-.0645 

e 

270.0 

2.667 

.7400 

.0750 

-.0510 


66 

225.0 

9.000 

1.6656 

.1669 

.1304 

9 

0.0 

4.000 

.8752 

.0887 

-.0245 


67 

45.0 

9.333 

.5902 

.0590 

-.0803 

10 

10.0 

4.000 

.8501 

.0862 

-.0294 


68 

135.0 

9.333 

1.6015 

.1624 

.1179 

11 

20.0 

4.000 

.7092 

,0719 

-.0570 


69 

202 .5 

9.333 

1.2865 

.1304 

.0561 

12 

30.0 

4.000 

.6316 

.0640 

-.0722 


70 

225.0 

9.333 

1 .5874 

,1610 

.115 1 

13 

40.0 

4.000 

.6500 

.0659 

-.0686 


71 

247.5 

9.333 

1.7274 

.1751 

.1425 

1 ^ 

50.0 

4.000 

.6479 

.0657 

-.0690 


72 

315.0 

9.333 

.5715 

.0579 

-.0040 

15 

60.0 

4.000 

.6437 

.0653 

-.0698 


73 

225.0 

9,667 

1 .4818 

.1502 

.0944 

16 

70.0 

4.000 

,6400 

.0649 

-.0706 


74 

45.0 

10.000 

.4811 

.0488 

-.1017 

17 

00.0 

4.000 

.6082 

.0617 

-.0768 


75 

135,0 

10.000 

1.2843 

.1302 

.0557 

18 

90.0 

4.000 

.6153 

.0624 

-.0754 


76 

202.5 

10.000 

1.2382 

,1255 

.0467 

19 

1 60.0 

4.000 

1.1643 

.1161 

.0322 


77 

225.0 

10.000 

1,3579 

.1377 

,0701 

20 

270.0 

4.000 

.6305 

,0639 

-.0724 


78 

247.5 

10.000 

1.5133 

.1534 

.1006 

21 

0.0 

5.333 

.9335 

.0947 

-.0130 


79 

315.0 

10.000 

.4597 

.0466 

-.1059 

22 

90.0 

5.333 

.6372 

,0646 

-.0711 


80 

0.0 

10.667 

.7854 

.0796 

-.0421 

23 

100.0 

5.333 

1.1586 

.1175 

.0311 


81 

45.0 

10.667 

.5590 

.0567 

-.0864 

24 

270.0 

5,333 

.6341 

.0643 

-.0717 


82 

90.0 

10.667 

.94 87 

.0962 

-.0101 

25 

0.0 

6.200 

.9340 

.0948 

-.0128 


83 

135,0 

10.667 

1.2151 

.1232 

.0422 

26 

10.0 

6.200 

. 9199 

.0933 

-.0157 


84 

180.0 

10,667 

1 .5427 

.1564 

.1064 

27 

20.0 

6.200 

.8360 

.0848 

-.0321 


85 

225,0 

10.667 

1.2314 

.1249 

.0453 

20 

30.0 

6.200 

.6619 

.0671 

-.0662 


86 

270.0 

10.667 

.9901 

. 1004 

-.0019 

29 

40.0 

6.200 

.6730 

.0682 

-.0641 


07 

315,0 

10 .667 

.5451 

.0553 

-.0891 

30 

50.0 

6.200 

.6789 

.0666 

-.0629 


66 

0.0 

11.330 

.7107 

,0721 

-.0567 

31 

60.0 

6.200 

.67 95 

. 0689 

-.0620 


89 

45.0 

11.330 

.5590 

.0567 

-.0064 

32 

70.0 

6.200 

.6033 

.0693 

-.0621 


90 

90.0 

11.330 

.9493 

.0963 

-.0099 

33 

, 00.0 

! 6.200 

. 6020 

. 0692 

-.0623 


91 

135.0 

11.330 

1.2097 

.1227 

,0411 

34 

90.0 

6.200 

.6706 

,0680 

-.0645 


92 

180.0 

11.330 

1 .4771 

.1498 

.0935 

35 

135.0 

6.200 

.9686 

.0982 

-.0062 


93 

225.0 

11.330 

1.1589 

.1175 

.0311 

36 

160.0 

6.200 

1.1849 

.1201 

.0362 


94 

270.0 

11.330 

.9749 

,0909 

-.0049 

37 

225.0 

6.200 

.9470 

.0960 

-.0104 


95 

315.0 

11.330 

,6463 

.0655 

-.0693 

30 

270.0 

6.200 

.6754 

,0685 

-.0636 


96 

0.0 

12.000 

.6894 

.0699 

-.0609 

39 

315.0 

6.200 

.6762 

.0686 

-.0634 


97 

45.0 

12.000 

.6070 

.0819 

-.0377 

40 

0 . 0 

7,333 

.9015 

.0914 

-.0193 


98 

90.0 

12.000 

,8229 

.0634 

-.0347 

41 

45.0 

7.333 

.69 71 

.0707 

-.0594 


99 

135.0 

12.000 

1.1612 

.1177 

.0316 

42 

90.0 

7.333 

.7210 

.0732 

-.0545 


100 

180.0 

12.000 

1.3413 

.1360 

.0669 

43 

135.0 

7 .333 

.9627 

.0976 

-.0073 


101 

225.0 

12.000 

1.0923 

.1107 

.0181 

44 

100.0 

7.333 

1.1449 

. 1161 

.0284 


102 

270.0 

12.000 

.6041 

,0815 

-.0384 

45 

202.5 

7.33 3 

1.0771 

.1092 

.0151 


103 

315.0 

12 .000 

.0393 

.0851 

-.0315 

46 

225.0 

7.333 

.9131 

.0926 

-.0170 


104 

0.0 

13.333 

.6875 

.0697 

-.0612 

47 

247,5 

7.333 

.7128 

,072 3 

-.0563 


105 

45,0 

13.333 

.90 97 

.0922 

-.0177 

40 

270.0 

7 .333 

,7433 

.0754 

-.0503 


106 

90.0 

13.333 

.7526 

.0763 

-.0485 

49 

315.0 

7.333 

.7128 

.0723 

-.0563 


107 

135.0 

13.333 

1.0817 

.1097 

.0160 

50 

202.5 

7.667 

1.1157 

.1131 

.0227 


108 

180.0 

13.333 

1.2577 

.1275 

.0505 

51 

225.0 

7.667 

.914 9 

.0928 

-.0167 


109 

225.0 

13.333 

.9575 

.0971 

-.0083 

52 

247.5 

7.667 

.8556 

.0866 

-.0283 


110 

270.0 

13.333 

.7474 

.0758 

-.0495 

53 

45.0 

8.000 

.6969 

.0707 

-.0594 


111 

315.0 

13.333 

.8846 

.0897 

-.0226 

54 

135.0 

8.000 

.9413 

.0954 

-.0115 


112 

0.0 

14.400 

.9105 

.0923 

-.0175 

55 

202.5 

8.000 

1.1279 

.1144 

.0251 


113 

90.0 

14.400 

.7202 

.0730 

-.0533 

56 

225.0 

6.000 

.9456 

,0959 

-.0107 


114 

180.0 

14.400 

1.1982 

.1215 

.0388 

57 

58 

247.5 

315.0 

8.000 

8.000 

1.0348 

.7099 

.1049 

.0720 

.0068 

-.0569 


115 

270.0 

14.400 

.7488 

.0759 

-.0492 
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table I.- Continued 


(i) M = 2.70; a = 20° 


= 90.5 kPa 


Tube 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

theta 

X/D 

P/PlNF 

P / PT 2 

CP 

i 

0.0 

1.333 

,7238 

.0734 

-.0541 


59 

225.0 

8.333 

1.4595 

.1480 

.0900 

2 

90.0 

1.333 

1,1325 

.1148 

.0260 


60 

45.0 

8.667 

.3656 

.0391 

-.1204 

3 

180.0 

1.333 

3.4364 

.3484 

,4774 


61 

135.0 

8.667 

2.1585 

.2189 

.2270 

4 

2 70.0 

1.333 

1.1742 

.1191 

.0341 


62 

202.5 

0. 667 

1.8684 

.1894 

.1702 

5 

0,0 

2.667 

,5913 

.0599 

-.0801 


63 

225.0 

8.667 

1.7365 

.1761 

.1443 

6 

90.0 

2.667 

• 5686 

.0577 

-.0845 


64 

247.5 

8.667 

2.3357 

.2368 

.2617 

7 

180.0 

2.667 

2.0932 

. 2122 

.2142 


65 

315.0 

8.667 

.3601 

.0365 

-.1254 

e 

2 70 . 0 

2.66 7 

,6354 

.0644 

-.0714 


66 

225.0 

9.000 

2.5072 

.2542 

.2954 

9 

0.0 

4.000 

.5309 

. 05 38 

-.0919 


67 

45.0 

9.333 

.3134 

,0318 

-.1346 

10 

10.0 

4,000 

. 4817 

.0488 

-.1016 


68 

135.0 

9,333 

2.3361 

.2369 

.2618 

11 

20.0 

4.000 

.3775 

.0383 

-.1220 


69 

202.5 

9.333 

1.9888 

.2016 

. 1938 

12 

30.0 

4.000 

.3637 

.0389 

-.1208 


70 

225.0 

9 . 333 

2.4401 

,2474 

.2822 

13 

40.0 

4 ,000 

,4049 

.0411 

-.1166 


71 

247.5 

9.333 

2 .3431 

.2376 

.2632 

1 ^ 

50.0 

4.000 

.3967 

.0402 

-.1182 


72 

315.0 

9.333 

.2810 

.0285 

-.1409 

15 

60.0 

4.000 

,4085 

.0414 

-.1159 


73 

225.0 

9,667 

2.3220 

. 2354 

.2591 

16 

70.0 

4.000 

.3969 

.0402 

-.1182 


74 

45.0 

10.000 

.3167 

.0321 

-.1339 

17 

80.0 

4.000 

. 3557 

.0361 

-.1263 


75 

135,0 

10,000 

2.1189 

.2148 

,2193 

16 

90,0 

4,000 

.4445 

.0451 

-.1089 


76 

202 .5 

10.000 

2.0613 

.2090 

,2080 

19 

180.0 

4.000 

1.9058 

. 1932 

.1775 


77 

225.0 

10.000 

2,1954 

.2226 

.2343 

20 

270 ,0 

4.000 

. 5069 

,0514 

-.0966 


78 

247.5 

10.000 

2.2826 

.2315 

.2514 

21 

0.0 

5,333 

. 5065 

.0514 

-.0967 


79 

315.0 

10.000 

.3062 

.0310 

-.1360 

22 

90.0 

5.333 

.3985 

.0404 

-.1179 


80 

0.0 

10,667 

.3804 

,0386 

-.1214 

23 

180.0 

5.333 

1,8866 

. 1913 

.1737 


81 

45.0 

10.667 

.4145 

.0420 

-.1147 

24 

270,0 

5.333 

,4474 

.0454 

-.1083 


62 

90.0 

10.667 

. 8995 

.0912 

-.0197 

25 

0.0 

6.200 

.4977 

.0505 

-.0984 


83 

135.0 

10.667 

2.0026 

.2031 

.1965 

26 

10.0 

6.200 

,4945 

.0501 

-.0991 


04 

160.0 

10.667 

2 .6174 

.2654 

.3170 

27 

20 .0 

6.200 

.4683 

.0475 

-.1042 


85 

22 5.0 

10.667 

1^9696 

, 1997 

• 1900 

26 

30.0 

6.200 

.4654 

.0472 

-.1048 


86 

270.0 

10.667 

.6855 

.0698 

-.0224 

29 

40.0 

6^200 

.4637 

.0470 

-.1051 


87 

315.0 

10.667 

.4191 

.0425 

-.1138 

30 

50.0 

6,200 

.4736 

.0480 

-.1032 


88 

0.0 

11.330 

. 5127 

.0520 

-.0955 

31 

60.0 

6,200 

,4727 

,0479 

-.1033 


89 

45.0 

11.330 

.4145 

.0420 

-.1147 

32 

70,0 

6.200 

.4744 

.0481 

-.1030 


90 

90.0 

11.330 

.9606 

.0974 

-.0077 

33 

80.0 

6.200 

.4700 

.0477 

-.1039 


91 

135.0 

11.330 

1 1.9795 

.2007 

.1920 

34 

90,0 

6.200 

.4214 

.0427 

-.1134 


92 

160.0 

11.330 

2.4325 

.2466 

1 .2807 

35 

135,0 

6.200 

1,2595 

.1277 

.0509 


93 

225.0 

11.330 

1,6688 

.1895 

.1703 

36 

180.0 

6.200 

1.6884 

.1915 

.1741 


94 

270.0 

11,330 

.7732 

,0784 

-.0444 

37 

225,0 

6.200 

1.3058 

.1324 

.0599 


95 

315.0 

11.330 

,4962 

,0503 

! -.0987 

36 

270 .0 

6,200 

,4709 

.0477 

-.1037 


96 

0.0 

12.000 

.7439 

.0754 

-.0502 

39 

315.0 

6.200 

.4640 

,0470 

-.1050 


97 

45,0 

12.000 

.5090 

.0516 

-.0962 

40 

0.0 

7.333 

.5423 

.0550 

-.0097 


98 

90.0 

12.000 

.6583 

,0667 

-.0670 

41 

45.0 

7.333 

.4855 

.0492 

-.1008 


99 

135.0 

12.000 

1.8049 

,1830 

.1577 

42 

90,0 

7,333 

.4632 

.0470 

-.1052 


100 

180.0 

12.000 

2.1755 

.2206 

.2304 

43 

135,0 

7,333 

1.3163 

.1335 

.0620 


101 

225.0 

12,000 

1.6589 

.1682 

.1291 

44 

180.0 

7,333 

1.8510 

.1877 

.1668 


102 

270.0 

12.000 

.5569 

.0565 

-.0868 

45 

202.5 

7.333 

1.6625 

. 1686 

.1298 


103 

315.0 

12.000 

,4673 

.0474 

-.1044 

46 

225.0 

7.333 

1.2612 

.1279 

.0512 


104 

0.0 

13,333 

,7462 

.0757 

-.0497 

47 

247,5 

7.333 

.7879 

.0799 

-.0416 


105 

45.0 

13.333 

.3431 

.0348 

-.1287 

48 

270.0 

7.333 

. 468 3 

.0475 

-.1042 


106 

90,0 

13.333 

.4967 

.0504 

-.0986 

49 

315.0 

7.333 

,4867 

,0493 

-.1006 


107 

135.0 

13.333 

1,5774 

.1599 

.1132 

50 

202.5 

7,667 

1,7060 

.1730 

.1384 


108 

180.0 

13.333 

1,9870 

♦ 2015 

.1934 

51 

225.0 

7 .667 

1.2539 

.1271 

.0498 


109 

225.0 

13.333 

1.3910 

.1410 

.0766 

52 

2 47.5 

7.667 

.9429 

.0956 

-.0112 


110 

270.0 

13.333 

.4646 

.0471 

-.1049 

53 

45.0 

6.000 

.4924 

, 0499 

-.0995 


111 

315.0 

13.333 

.3488 

, 0354 

-.1276 

54 

135.0 

6.000 

1,2383 

,1256 

.0467 


112 

0.0 

14.400 

.5803 

,0597 

-.0007 

55 

202,5 

6.000 

1.7720 

.1797 

• 1513 


113 

90.0 

14,400 

.4528 

.0459 

-.1072 

56 

225.0 

8.000 

1 .2543 

. 1272 

.0498 


114 

180.0 

14.400 

1.8314 

.1857 

.1629 

57 

247.5 

8.000 

1. 3061 

.1324 

.0600 


115 

270.0 

14.400 

.4 865 

.0493 

-.1006 

58 

315.0 

8.000 

.4761 

.0403 

-.1027 
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TABLE I.- Continued 
(j) M = 2.70; a = 30° 


Pj = 90.5 kPa 


L TUBE 

THETA 

X/0 

P/PINF 

P / PT2 

CP 


TUBE 

THETA 

X/D 

P/PIHF 

P / PT2 

CP 

X 

0*0 

1.333 

,4969 

.0504 

-.0986 


59 

225.0 

8.333 

2.2176 

.2248 

.2386 

2 

90.0 

1.333 

1.0675 

.1082 

.0132 


60 

45.0 

8.667 

.2387 

.0242 

-.1492 

3 

180.0 

1.333 

4,8786 

.4947 

.7601 


61 

135.0 

8.667 

3.4618 

.3510 

.4824 

4 

270.0 

1.333 

1.1409 

.1157 

.0276 


62 

202.5 

8,667 

3.0079 

.3050 

.3935 

5 

0.0 

2.667 

.2851 

.0269 

-.1401 


63 

225.0 

8.667 

3.0019 

.3044 

.3923 

6 

90.0 

2.667 

.5687 

.0577 

-.0645 


64 

247.5 

8 . 667 

4.0985 

.4156 

.6072 

7 

180.0 

2.667 

3.2907 

.3337 

.4469 


65 

315.0 

8.667 

,2387 

.0242 

-.1492 

8 

270.0 

2,667 

.6703 

.0680 

-.0646 


66 

225.0 

9.000 

3.9899 

.4045 

.5859 

9 

0.0 

4.000 

.3550 

.0360 

-.1264 


67 

45.0 

9,333 

.2387 

.0242 

-.1492 

10 

10.0 

4 .000 

. 3368 

.0341 

-.1300 


68 

135.0 

9.333 

3.5868 

. 3637 

.5069 

11 

20.0 

4.000 

.2975 

.0302 

-.1377 


69 

202,5 

9.333 

3.4163 

.3464 

.4735 

12 

30.0 

4.000 

.2939 

.0298 

-.1384 


70 

225,0 

9.333 

3.6453 

,3696 

.5184 

13 

40.0 

4.000 

.2987 

.0303 

-.1374 


71 

247.5 

9.333 

3.3967 

.3444 

.4697 

14 

50.0 

4.000 

.2991 

.0303 

-.1373 


72 

315.0 

9.333 

. 2387 

.0242 

-.1492 

15 

60.0 

4.000 

.2962 

.0300 

-.1379 


73 

225.0 

9.667 

3.5432 

.3593 

.4984 

16 

70.0 

4.000 

.2734 

.0277 

-.1424 


74 

45.0 

10.000 

.2485 

.0252 

-.1473 

17 

80.0 

4,000 

.3014 

.0306 

-.1369 


75 

135.0 

10. 000 

3.3841 

. 3431 

.4672 

16 

90.0 

4.000 

. 4637 

,0470 

-.1051 


76 

202.5 

10.000 

3.4203 

,3468 

.4743 

19 

1 80.0 

4.000 

3.0750 

.3118 

.4066 


77 

225,0 

10.000 

3.4435 

.3492 

.4788 

20 

270,0 

4.000 

.5704 

,0578 

-.0842 


78 

247.5 

10,000 

3.0534 

.3096 

.4024 

21 

0.0 

5,333 

. 3632 

.0368 

-.1248 


79 

315.0 

10.000 

.2399 

.0243 

-.1490 

22 

90.0 

5.333 

.4306 

.0437 

-.1116 


80 

0.0 

10.667 

.3146 

.0319 

-.1343 

23 

180.0 

5.333 

3.0487 

.3091 

.4015 


81 

45.0 

10.667 

.2820 

.0286 

-.1407 

24 

270.0 

5.333 

.5348 

.0542 

-.0912 


82 

90.0 

10.667 

1.3807 

.1400 

.0746 

25 

0.0 

6.200 

.3772 

,0382 

-.1220 


83 

135.0 

10.667 

3.0389 

.3081 

.3995 

26 

10.0 

6.200 

.3567 

.0362 

-.1261 


84 

180.0 

10.667 

4.1464 

.4204 

.6166 

27 

20.0 

6.200 

.3274 

.0332 

-.1318 


85 

225.0 

10.667 

3,0364 

.3079 

.3991 

28 

30.0 

6.200 

.3288 

.0333 

-.1315 


66 

270.0 

10.667 

1.2844 

.1302 

.0557 

29 

40.0 

6.200 

.3314 

.0336 

-.1310 


87 

315,0 

10.667 

.2978 

.0302 

-.1376 

30 

50.0 

6.200 

. 3416 

.0346 

-.1290 


88 

0.0 

11.330 

.4896 

.0496 

-.1000 

31 

60.0 

1 6.200 

.3458 

.0351 

-.12 82 


89 

45 .0 

11. 330 

.2620 

' .0286 i 

-.1407 

32 

70.0 

! 6.200 

,3416 

.0346 

-.1290 


90 

90.0 

11.330 

1 .0702 

.1085 I 

.0138 

33 

60.0 

6.200 

.2982 

.0302 

-.1375 


91 

135.0 

11.330 

3.0620 

.3105 i 

.4041 

34 

90.0 

6,200 

, 418 3 

. 042<i 

-.1140 


92 

160.0 

11 ,330 

3.7832 

. 3836 

,5454 

35 

135,0 

, 6.200 

1.8644 

.1890 

.1694 


93 

225.0 

11.330 

2.9524 

1 .2993 ■ 

.3826 

36 

180.0 

6.200 

3.0856 

,3129 

.4087 


94 

270,0 

11.330 

1.0884 

1 .1104 

.0173 

37 

225.0 

6,200 

2.0220 

.2050 

,2003 

1 

95 

315.0 

11.330 

.2405 

.0244 , 

-.1488 

38 

270.0 

6.200 

.5661 

.0574 

-.0850 


96 

0.0 

12.000 

.4628 

.0469 

-.1053 

39 

315.0 

6.200 

.3451 

.0350 

-.1283 


97 

45,0 

12.000 

.2839 

,0288 : 

-.1403 

40 

0.0 

7.333 

.3694 

.0375 

-.1236 


98 

90.0 

12.000 

. 8174 

,0829 1 

-.0350 

41 

45.0 

7.333 

. 3496 

.0355 

-.1274 


99 

135.0 

12 .000 

2. 7319 

.2770 

.3394 

42 

90.0 

7,333 

.4691 

.0476 

-.1040 


100 

160.0 

12.000 

3.5100 

! .3559 

.4919 

43 

135,0 

7.333 

1,9639 

.1991 

.1889 


101 

225.0 

12.000 

2.5391 

.2574 

.3016 

44 

180.0 

7.333 

3.0188 

.3061 

.3956 


102 

270,0 

12.000 

I .7766 

,0787 

-.0438 

45 

202.5 

7.333 

2.7098 

.2747 

.3350 


103 

315.0 

12.000 

.2820 

.0286 

-.1407 

46 

225.0 

, 7.333 

1.9547 

,1982 

,1871 


104 

0.0 

13.333 

.4 609 

.0467 

-.1056 

47 

247.5 

7.333 

1,0977 

.1113 

.0191 


105 

45.0 

13. 333 

.3556 

.0361 

-.1263 

48 

270.0 

7.333 

,5067 

.0514 

-.0967 


106 

90.0 

13.333 

.6952 

.0705 

-.0597 

49 

315,0 

1 7.333 

.3756 

, 0381 

-.1224 


107 

135.0 

13.333 

2.4008 

.2434 

.2745 

50 

202.5 

: 7.667 

2. 7746 

.2813 

.3477 


108 

180.0 

13,333 

3.1740 

,3218 

.4260 

51 

225 .0 

7,667 

1 ,9597 

.1987 

.1881 


109 

225.0 

13.333 

2.1672 

.2197 

.2287 

52 

247.5 

, 7,667 

1.2720 

.1290 

.0533 


110 

270,0 

13.333 

,6510 

.0660 

-.0684 

53 

45.0 

8.000 

.3004 

.0305 

-.1371 


111 

315.0 

13.333 

,3353 

.0340 

-.1303 

54 

135.0 

! 8.000 

1.9264 

.1953 

.1815 


112 

0.0 

14.400 

,3328 

.0337 

-.1307 

55 

202,5 

8.000 

2.8537 

.2893 

.3632 


113 

90.0 

14,400 

.6309 

,0640 

-.0723 

56 

225.0 

1 6.000 

1.8555 

.1881 

,1676 


114 

180.0 

14.400 

2.9816 

.3023 

.3883 

CO 

247.5 

315.0 

1 8.000 

! 8.000 

1.8906 

.3272 

,1917 

.0332 

.1745 

-.1318 


115 

270,0 

14.400 

, 5552 

.0563 

-.0872 
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TABLE I.- Continued 
(k) M = 2.70; a = 40° 


Pf = 90.5 kPa 


TUBE 

THETA 

X/D 

P/PINF 

1 _ P / PT2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 

1 

0,0 

1.333 

.345 9 

.0351 

-.1282 


59 

225.0 

8 . 333 

3,2839 

.3330 

.4476 

2 

90.0 

1,333 

1.0652 

.1080 

.0128 


60 

45.0 

8.667 

,2389 

.0242 

-.1491 

3 

180.0 

1.333 

6,4273 

.6517 

1 .0635 


61 

135.0 

8.667 

5.5189 

,55 96 

.0055 


2 70.0 

1.333 

1.1655 

.1182 

.0324 


62 

202.5 

8.667 

4.3271 

.4387 

.6520 

5 

0 .0 

2.667 

.2402 

.0244 

-.1489 


63 

225.0 

8.667 

5.3053 

.5379 

.8437 

6 

90,0 

2.667 

.6169 

.0626 

-.0751 


64 

247.5 

8,667 

5.9380 

.6021 

.9677 

7 

180,0 

2.667 

4.7461 

.4012 

.7341 


65 

315.0 

8.667 

.2309 

.0242 

-.1491 

8 

270.0 

2.667 

. 7536 

,0764 

-.0483 


66 

225.0 

9.000 

5.8126 

,5 0 94 

.9431 

9 

0.0 

4.000 

.2579 

.0262 

-.1454 


67 

45.0 

9,333 

.2389 

.0242 

-.1491 

10 

10 . 0 

4.000 

. 2429 

.0246 

-.1484 


66 

135.0 

9,333 

4.9385 

.5007 

.7718 

11 

20.0 

4.000 

.2389 

.0242 

-.1491 


69 

202.5 

9.333 

5.1102 

.5181 

.0055 

12 

30.0 

4.000 

.2389 

.0242 

-.1491 


70 

225.0 

9.333 

5.2867 

,5360 

.6400 

13 

40.0 

4.000 

.2389 

.0242 

-.1491 


71 

247.5 

9,333 

4,9663 

.5036 

.7773 

l<i 

50.0 

4.000 

.2435 

,0247 

-.1402 


72 

315.0 

9.333 

.2389 

.0242 

-. 1491 

15 

60.0 

4.000 

. 2396 

.0243 

-.1490 


73 

225,0 

9.667 

5. 1475 

.5219 

,812 7 

16 

70.0 

4.000 

.2389 

.0242 

-.1491 


74 

45.0 

10.000 

.2556 

,0259 

-.1459 

17 

80.0 

4.000 

.3242 

.0329 

-.1324 


75 

135.0 

10.000 

5.0774 

.5148 

.7990 

18 

90.0 

4.000 

,5440 

.0552 

-.0894 


76 

202.5 

10.000 

5.2149 

,5288 

.8260 

19 

180.0 

4.000 

4, 5584 

.4622 

,6973 


77 

225.0 

10.000 

5,0571 

,5128 

.7950 

20 

270.0 

4.000 

,6895 

.0699 

-.0608 


78 

247.5 

10.000 

4.2662 

. 4346 

,6440 

21 

0.0 

5.333 

.2548 

.025 6 

-.1460 


79 

315.0 

10.000 

.2503 

.0254 

-.1469 

22 

90.0 

5.333 

.5318 

.0539 

-.0910 


80 

0,0 

10,667 

.2799 

.0264 

-.1411 

23 

180,0 

5.333 

4 ,5557 

. 4619 

.6966 


81 

45.0 

10.667 

.2807 

.0293 

-.1394 

Zk 

270.0 

5.333 

.6734 

.0683 

-.0640 


82 

90.0 

10.667 

1.9651 

.1992 

.1691 

25 

0.0 

6.200 

.2525 

. 0256 

-.1465 


83 

135.0 

10.667 

4.6752 

,4740 

.7202 

26 

10.0 

6.200 

.2538 

.0257 

-.1462 


04 

180.0 

10.667 

6,0801 

.6173 

.9971 

27 

20.0 

6.200 

.2517 

.0255 

-.1466 


85 

225.0 

10.667 

4.6667 

,4732 

.7185 

28 

30.0 

6.200 

.2533 

.0257 

-.1463 


86 

270.0 

10,667 

1.7619 

.1786 

.1493 

29 

40.0 

6.200 

.2565 

.0260 

-.1457 


87 - 

315.0 

10.667 

.2922 

.0296 

-.1387 

30 

50.0 

6.200 

.2575 

.0261 

-.1455 


88 

0.0 

11.330 

.3116 

.0316 

-.1349 

31 

60.0 

6.200 

.2554 

.0259 

-.1459 


89 

45,0 

11. 330 

.2887 

.0293 

-.1394 

32 

70.0 

6.200 

.2389 

.0242 

-.1491 


90 

90.0 

11 .330 

1.3986 

• 1418 

.0761 

33 

80.0 

6.200 

.3394 

.0344 

-.1294 


91 

135.0 

11.330 

4.2475 

,4307 

.6364 

3 ^ 

90.0 

6.200 

.5349 

.0542 

-.0911 


92 

180.0 

11.330 

5.7149 

,5 795 

.9240 

35 

135.0 

6.200 

2.6477 

.2685 

.3229 


93 

225.0 

11.330 

3.9357 

.3991 

.575 3 

36 

180.0 

6.200 

4,5487 

.4612 

.6954 


94 

270.0 

11.330 

1.3415 

,1360 

.0669 

37 

225.0 

6.200 

2.9719 

.3013 

.3864 


95 

315.0 

11 .330 

.3055 

.0310 

-.1361 

38 

270.0 

6,200 

.7504 

.0761 

-.0489 


96 

0.0 

12.000 

.3597 

,0365 

-.1255 

39 

315,0 

1 6.200 

.2655 

.0269 

-.1439 


97 

45.0 

12.000 

.3687 

.0374 

-.1237 

40 

0.0 

7.333 

.2667 

.0270 

-.1437 


90 

90.0 

12.000 

1.0900 

.1105 

,0176 

41 

45.0 

7.333 

.2774 

.0261 

-.1416 


99 

135.0 

12.000 

3.7327 

.3785 

. 5355 

42 

90.0 

7.333 

.6039 

.0612 

-.0776 


100 

180.0 

12.000 

5.3442 

.5419 

.0513 

43 

135.0 

7.333 

2.7961 

,2 835 

.3520 


101 

225.0 

12.000 

3.4111 

.3459 

.4725 

44 

160.0 

7.333 

4,4404 

.4502 

.6742 


102 

270,0 

12.000 

.9897 

.1003 

-.0020 

45 

202.5 

j 7.333 

3.9178 

.3972 

.5718 


103 

315.0 

12.000 

.3693 

.0374 

-.1236 

46 

225.0 

7.333 

2.6443 

.2884 

.3614 


104 

0.0 

13.333 

.3595 

,0365 

-.1255 

47 

247,5 

7.333 

1.5170 

.1538 

.1013 


105 

45.0 

13, 333 

.3039 

,0389 

-.1207 

48 

270.0 

7.333 

.6560 

.0665 

-.0674 


106 

90.0 

13.333 

.7665 

,0777 

-.0458 

49 

315 ,0 

7.333 

.2775 

.0281 

-.1416 


107 

135.0 

13.333 

3,4742 

,3523 

.4849 

50 

202,5 

7.667 

4 .0779 

.4135 

.6032 


108 

160.0 

13. 333 

4.5830 

,4647 

.7021 

51 

225.0 

7.667 

2.7579 

.2796 

.3445 


109 

225.0 

13.333 

3.3540 

, 3401 

.4613 

52 

247.5 

7.66 7 

1.9887 

.2016 

.1938 


no 

270.0 

13,333 

.6644 

.0674 

-.0658 

53 

45.0 

8.000 

, 2479 

,0251 

-.1474 


111 

315.0 

13.333 

.3896 

,0395 

-.1196 

54 

135,0 

8.000 

2 .0250 

.2864 

.3576 


112 

0.0 

14.400 

.3344 

.0339 

-.1304 

55 

202.5 

8.000 

4.1617 

.4220 

.6196 


113 

90.0 

14.400 

.7939 

.0805 

-.0404 

56 

225.0 

6.000 

2. 8287 

.2868 

.3584 


114 

180.0 

14.400 

3.7799 

, 3833 

.5448 

57 

247,5 

8.000 

2.8051 

.2844 

.3537 


115 

270.0 

14,400 

.7530 

.0764 

-.0482 

58 

315,0 

6.000 

.2518 

,0255 

-.1466 
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TABLE I.- Concluded 


(1) M = 2.70; a = 500 


Pj = 90.0 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PIMF 

P / PT 2 

CP 

1 

0.0 

1.333 

.2941 

.0298 

-.1383 


59 

225.0 

8.333 

6.6707 

.6764 

1.1113 

2 

90.0 

1.333 

1.0863 

.1101 

.0169 


60 

45.0 

8.667 

.2353 

.0239 

-.1499 

3 

180.0 

1.333 

8.0004 

.8112 

1.3710 


61 

135.0 

8.667 

7.5762 

.7682 

1.2887 


2 70.0 

1.333 

1.2161 

.1233 

.0423 


62 

202.5 

8.667 

7.5659 

.7671 

1.2067 

5 

0.0 

2.667 

. 235 ^ 

.0239 

-.1499 


63 

225.0 

0.667 

7.8347 

.7944 

1.3394 

6 

90.0 

2.667 

.6980 

.0708 

-.05 92 


64 

247.5 

0.667 

7.3144 

.7416 

1.2374 

7 

180.0 

2.667 

6.3935 

.6483 

1 .0569 


65 

315.0 

0.667 

,2353 

.0239 

-.1499 

8 

270.0 

2.667 

.8776 

.0890 

-.0240 


66 

225.0 

9.000 

7.7416 

.7049 

1.3211 

9 

0.0 

4.000 

.2353 

.02 39 

-.1499 


67 

45.0 

9.333 

.2353 

.0239 

-. 1499 

10 

10.0 

4 .000 

.2353 

.0239 

-.1499 


68 

135.0 

9.333 

7.3237 

.7426 

1.2392 

11 

20.0 

4.000 

.2353 

.0239 

-.1499 


69 

202.5 

9.333 

7.4720 

.7576 

1,2663 

12 

30.0 

4.000 

.2353 

.0239 

-.1499 


70 

225.0 

9.333 

7.2061 

.7307 

1,2162 

13 

40.0 

4.000 

.2353 

.0239 

-.1499 


71 

247.5 

9.333 

6.4627 

.6553 

1.0705 

14 

50.0 

4.000 

.2353 

.0239 

-.1499 


72 

315.0 

9.333 

. 2353 

.0239 

-.1499 

15 

60.0 

4.000 

.2353 

.0239 

-.1499 


73 

225.0 

9.667 

7.1534 

,7253 

i ,2050 

16 

70.0 

4.000 

.2353 

.0239 

-.1499 


74 

45.0 

10.000 

.2353 

.0239 

-.1499 

17 

80.0 

4.000 

.3749 

. 038 0 

-.1225 


75 

135.0 

10. 000 

7.1667 

. 7267 

i .2005 

10 

90.0 

4.000 

.6433 

.0652 

-.0699 


76 

202.5 

10.000 

7.8565 

,7966 

1.3436 

19 

180.0 

4.000 

6.1611 

.6267 

1.0153 


77 

225.0 

10.000 

7.0969 

.7196 

1.1940 

20 

270.0 

4.000 

.8457 

.0857 

-.0302 


78 

247.5 

10.000 

6.5376 

.6629 

1.0852 

21 

0.0 

5.333 

.2353 

.0239 

-.1499 


79 

315.0 

10.000 

.2353 

.0239 

-.1499 

22 

90.0 

5.333 

.6538 

.0663 

-.0679 


80 

0.0 

10.667 

.2405 

.0252 

-.1473 

23 

180.0 

5.333 

6. 1046 

.6190 

1.0003 


81 

45.0 

10.667 

.2353 

.0239 

-.1499 

24 

270.0 

5.333 

.8473 

.0859 

-.0299 


02 

90.0 

10.667 

2 .5012 

.2536 

.2942 

25 

0.0 

6.200 

.2456 

.02 49 

-.1470 


83 

135.0 

10.667 

5.7060 

.5067 

.9380 

26 

10.0 

6.200 

.2464 

.0250 

-.1477 


84 

180.0 

10.667 

0.9741 

,9099 

1 .5626 

27 

20.0 

6.200 

.2447 

.0240 

-.1480 


85 

225.0 

10.667 

5.6233 

.5702 

, 9060 

28 

30.0 

6.200 

.2456 

.0249 

-.1470 


86 

270.0 

10.667 

2.2231 

.2254 

. 2397 

29 

40.0 

6.200 

.2464 

.0250 

-.1477 


87 

315.0 

10.667 

.2353 

.0239 

-.1499 

30 

50.0 

6.200 

.2479 

.0251 

-.1474 


00 

0.0 

11.330 

.3223 

,0327 

-.1328 

31 

60.0 

6.200 

.2357 

.0239 

-.1498 


09 

45.0 

11.330 

.2353 

.0239 

-.1499 

32 

70.0 

6.200 

.2353 

.0239 

-.1499 


90 

90.0 

11.330 

1.2653 

.1283 

.0520 

33 

60.0 

6.200 

.4044 

.0410 

-.1167 


91 

135.0 

11.330 

4,9659 

.5035 

.7772 

34 

90.0 

6.200 

.6500 

.0659 

— . 06 06 


92 

180.0 

11.330 

7.0002 

.7187 

1.1931 

35 

135.0 

6.200 

3.5147 

.3564 

.4920 


93 

225.0 

11 .330 

4.5294 

.4592 

.6916 

36 

180.0 

6.200 

6.1390 

.6224 

1 .0070 


94 

270.0 

11.330 

1.1104 

.1126 

.0216 

37 

225.0 

6.200 

3.9756 

.4031 

.5831 


95 

315.0 

11 .330 

.3129 

.0317 

-.1346 

38 

270.0 

6.200 

.9211 

.0934 

-.0155 


96 

0.0 

12,000 

.3295 

.0334 

-.1314 

39 

315.0 

6.200 

.2643 

.0260 

-.1442 


97 

45.0 

12.000 

,3539 

.0359 

-.1266 

40 

0.0 

7.333 

.2051 

.0289 

-.1401 


98 

90.0 

12.000 

.95 82 

.0972 

-.0002 

41 

4 5.0 

7 . 333 

.2575 

.0261 

-.1455 


99 

135.0 

12.000 

4.8589 

.4927 

. 7562 

42 

90.0 

7.333 

1.0457 

.1060 

.0090 


100 

180.0 

12.000 

6,1457 

.6231 

1 .0084 

43 

135 .0 

7 . 333 

3 .7039 

.3755 

.5299 


101 

225.0 

12.000 

4.7371 

. 4803 

. 7323 

44 

180.0 

7.333 

6.0074 

.6091 

.9813 


102 

270.0 

12.000 

.7109 

.0721 

-.0567 

45 

202.5 

7.333 

5.2405 

.5313 

.8310 


103 

315.0 

12 .000 

,3461 

.0351 

-.1281 

46 

225.0 

7.333 

3.7501 

.3802 

.5309 


104 

0.0 

13.333 

. 3291 

.0334 

-.1315 

47 

247.5 

7.333 

1 .9462 

. 197 3 

.1054 


105 

45,0 

13. 333 

.3156 

.0320 

-.1341 

48 

270.0 

7.333 

1.0005 

.1014 

.0001 


106 

90.0 

13.333 

1.3270 

.1345 

• 3641 

49 

315.0 

7.333 

.2808 

.0285 

-.1409 


107 

135.0 

13.333 

4.3034 

.4363 

.6474 

50 

202.5 

7.667 

5.4066 

.5482 

.8636 


108 

180.0 

13.333 

3.6994 

.3954 

. 5682 

51 

225.0 

7.667 

4. 1209 

.4178 ! 

.6116 


109 

225.0 

13.333 

3.8660 

.3920 

.5616 

52 

247.5 

7.667 

2 .9642 

. 3005 ' 

.3049 


110 

270.0 

13.333 

1.2616 

. 12 79 

.0513 

53 

45.0 

8.000 

.2353 

.0239 

-.1499 


111 

315.0 

13 .333 

.3042 

,0308 

-.1364 

54 

135.0 

8.000 

4 .2832 

.4343 

.6434 


112 

0.0 

14.400 

.2805 

.0284 

-.1410 

55 

202.5 

8.000 

5.6640 

.5743 

.9140 


113 

90.0 

14.400 

1.7067 

.1730 

.1385 

56 

225.0 

8.000 

4.2401 

.4299 

.6349 


114 

180.0 

14.400 

2.7150 

.2753 

.3361 

57 

247.5 

8.000 

5.3781 

.5453 

.8579 


115 

270.0 

14.400 

1.4687 

.1489 

.0918 

58 

315.0 

8.000 

.2353 

.0239 

-.1499 
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TABLE II.- BODY PRESSURE LISTING FOR 4> 


22.5° AND R = 2.5 X lO^ 


(a) M = 1 .60; a = 0° 


= 54.6 kPa 


TUBE 

THETA 

X/0 

1 

0 .0 

1.333 

2 

90.0 

1 ,333 

3 

180.0 

1.333 

4 

2 70.0 

1.333 

5 

0.0 

2.667 

6 

90.0 

2,667 

7 

160.0 

2.667 

6 

270.0 

2.667 

9 

0.0 

4.000 

10 

10.0 

4.000 

11 

20.0 

4.000 

12 

30.0 

4.000 

13 

40 . 0 

4 .000 

14 

50.0 

4.000 

15 

60.0 

4.000 

16 

70.0 

4.000 

17 

60.0 

4.000 

18 

90.0 

4.000 

19 

180 . 0 

4 .000 

20 

2 70.0 

4,000 

21 

0.0 

5,333 

22 

90.0 

5.333 

23 

180.0 

5.333 

24 

270.0 

5.333 

25 

0,0 

6.200 

26 

10.0 

6.200 

27 

20.0 

6.200 

28 

30.0 

6.200 

29 

40.0 

6.200 

30 

50.0 

6.200 

31 

60.0 

6.200 

32 

70.0 

6,200 

33 

80 .0 

6,200 

34 

90.0 

6.200 

35 

135.0 

6.200 

36 

180.0 

6.200 

37 

225.0 

6.200 

38 

270.0 

6.200 

39 

315.0 

6.200 

40 

0,0 

7,333 

41 

45.0 

7.333 

42 

90.0 

7,333 

43 

135.0 

7,333 

44 

180.0 

7.333 

45 

202.5 

7.333 

46 

225,0 

7.333 

47 

247.5 

7.333 

48 

270.0 

7,333 

49 

315,0 

7.333 

50 

202.5 

7.667 

51 

225,0 

7.667 

52 

247.5 

7.667 

53 

45.0 

8.000 

54 

135.0 

6.000 

55 

202.5 

8.000 

56 

225,0 

6.000 

57 

247,5 

e.ooo 

58 

315,0 

8,000 


P/PINF 

P / PT2 

CP 

1.1537 

.3032 

.0856 

1.1602 

.3049 

.0894 

1 .1509 

.3025 

.0842 

1.1558 

.3038 

,0870 

,8900 

.2339 

-.0614 

.8895 

.2338 

-.0617 

.8897 

. 2338 

-.0615 

, 8921 

,2345 

-.0602 

,9462 

. 2487 

-.0300 

,9510 

.2499 

-.0273 

.9518 

.2501 

-.0269 

.9473 

,2490 

-.0294 

.9461 

.•24 8 6 

-.0301 

,9473 

.2490 

-.0294 

.946 2 

.2487 

-.0300 

.9461 1 

.2487 

-.0301 

.9456 

.2485 

-.0304 

.9404 

,2471 

-.0333 

.9408 

.2473 

-.0330 

.9545 

,2509 

-.0254 

.9781 

,2571 

-.0122 

.9756 

.2564 

-.0136 

.9856 

,2590 

-.0080 

.9872 

.2595 

-.0071 

,9897 

.2601 

-.0057 

.9931 

.2610 

-.0038 

1 ,0000 

.2628 

-.0000 

,9959 

.2617 

-.0023 

,9962 

.2618 

-.0021 

.9942 

.2613 

-.0032 

.9940 

.2612 

-.0033 

.9914 

.2606 

-.0048 

.9790 

.2573 

-.0117 

.9836 

.2585 

-.0092 

,9925 

.2609 

-.0042 

1.0044 

.2640 

.0025 

.9990 

.2625 

-.0006 

,994 2 

.2613 

-.0032 

.9904 

.2603 

-.0053 

.9942 

.2613 

-.0033 

1.0005 

.2630 

.0003 

.9996 

.2627 

-.0002 

1,0055 

.2643 

.0031 

,9968 

.2620 

-.0018 

.96 85 

. 2545 

-.0176 

.9628 

,2530 

-.0208 

1.0040 

,2639 

.0023 

1,008 6 

.2651 

.0048 

.9974 

.2621 

-.0015 

1.0553 

,2774 

.0309 

1.0224 

! .2687 

.0125 

1.0450 

! .2747 

.0251 

1.0712 

. 2815 

.0397 

1 .0474 

.2753 

.0264 

1.0802 

.2839 

.0447 

1.0509 

.2762 

.0284 

1.0694 

.2811 

.0387 

1 .0717 

.2817 

.0400 


TUBE 

THETA 

59 

225.0 

60 

45.0 

61 

135.0 

62 

202,5 

63 

225.0 

64 

247,5 

65 

315.0 

66 

225.0 

67 

45.0 

68 

135,0 

69 

202.5 

70 

225.0 

71 

247.5 

72 

315,0 

73 

225.0 

74 

45.0 

75 

135.0 

76 

202.5 

77 

225,0 

78 

247.5 

79 

315.0 

80 

0.0 

81 

45,0 

82 

90.0 

83 

135.0 

84 

180.0 

85 

225.0 

86 

270.0 

87 

315.0 

88 

0.0 

89 

45.0 

90 

90,0 

91 

135.0 

92 

180.0 

93 

225.0 

94 

270.0 

95 

315.0 


X/D 

P/PINF 

6 . 333 

1.1723 

8.667 

1.1922 

8.667 

1,1744 

8.667 

1.1703 

8.667 

1.1667 

8.667 

1.1779 

8,667 

1 .1794 

9 .000 

1,1779 

9.333 

1.0440 

9,333 

.9939 

9.333 

1 .0239 

9.333 

1.0388 

9.333 

1.0377 

9,333 

,9969 

9,667 

.9626 

10.000 

,9177 

10.000 

.8500 

10.000 

.8846 

10.000 

.8953 

10.000 

.8819 

10.000 

.8335 

10.667 

.9380 

10,667 

.8693 

10,667 

• 9403 

10.667 

.9062 

10.667 

,9542 

10.667 

.6930 

10.667 

,9448 

10.667 

.8881 

11 .330 

,9951 

11.330 

.8693 

11.330 

.9765 

11.330 

.9976 

11.330 

,9711 

11,330 

.9770 

11.330 

.9868 

11. 330 

.9933 


P/PT2 
.3081 
.3133 
.3066 
.3076 
.3066 
.3096 
.3100 
.3096 
.2744 
.2612 
.2691 
.2730 
. 2727 
.2620 
.2530 
.2412 
.2234 
.2325 
.2353 
.2318 
.2191 
.2465 
.2285 
. 2471 
.2382 
.2508 
.2347 
.2483 
. 2334 
.2615 
.2285 
. 2566 
.2622 
.2552 
. 2568 
,2593 
.2610 


96 

97 

98 

99 
100 
101 
102 

103 

104 

105 

106 

107 

108 

109 

110 
111 
112 

113 

114 

115 


0.0 

45.0 

90.0 

135.0 

180.0 

225.0 

270.0 

315.0 

0.0 

45.0 

90.0 

135.0 

180. 0 

225.0 

270.0 

315.0 

0.0 

90,0 

180.0 
270.0 


12.000 
12.000 
12.000 
12.000 
12. 000 
12,000 
12.000 
12.000 

13.333 

13.333 

13.333 
13.333 
13.333 
13.333 
13.333 
13. 333 
14 .400 
14.400 

14.400 

14.400 


.9896 
.9861 
.9817 
.9887 
.9895 
.9908 
.9789 
.9857 
,9900 
1.0271 
1.0267 
1.0216 
1.0305 
1.0231 
1,0274 
1.0156 
1.0309 
1. 0226 
1 .0304 
1.0230 


.2601 
.2597 
.2580 
.2598 
.2601 
.2604 
.2573 
.2590 
. 2602 
. 2699 
.2698 
.2665 
.2708 
.2689 
,2700 
.2670 
,2709 
.2688 
,2708 
.2688 


CP 

.0961 
.1072 
.0973 
.0951 
.0930 
.0993 
.1001 
.0993 
.0245 
,0034 
.0134 
, 0217 
.0210 
.0017 
-.0209 
-.0459 
.0837 
,0644 
.0585 
.0659 
.0929 
• 0346 
.0730 
.0333 
.0523 
.0256 
.0597 
.0308 
.0624 
.0027 
.0730 
.0131 
,0014 
.0161 
.0129 
.0074 
,0037 


.0056 

,0067 

.0102 

.0063 

• 0058 

• 0051 
.0118 
.0080 
.0056 
.0151 
.0149 
.0121 
,0170 
.0129 
.0153 
.0086 
.0172 
.0126 
,0170 
.0126 
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TABLE II 


Continued 


(b) M = 1.60; a = 10^ 


Pt = 54.7 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 


TUBE 

THETA 

X/D 

P/PIiF 

P / PT2 

CP 

1 

0.0 

1.333 

.9699 

.2549 

-.0168 


59 

225.0 

6.333 

1 .5806 

.4154 

• 3240 

2 

90.0 

1.333 

.9960 

.2618 

-.0022 


60 

45.0 

8.667 

• 8474 

.2227 

-.0851 

3 

160.0 

1.333 

1.4229 

.3740 

.2360 


61 

135.0 

8.667 

1.2604 

.3313 

.1453 


270.0 

1.333 

1.2048 

. 3166 

.1143 


62 

202.5 

8.667 

1 .7044 

,4479 

.3931 

5 

0.0 

2.667 

.8133 

.2138 

-.1042 


63 

225.0 

8.667 

1.6909 

.4444 

.3856 

6 

90.0 

2.667 

.7716 

. 2028 

-.1275 


64 

247.5 

8.667 

1.7827 

.4685 

.4368 

7 

180.0 

2.667 

1 . 0287 

.2704 

.0160 


65 

315.0 

8.667 

.9366 

,2461 

-.0354 

8 

270.0 

2.667 

.8620 

.2266 

-.0770 


66 

225.0 

9.000 

1.7211 

.4523 

.4024 

9 

0.0 

4.000 

.9696 

.2548 

-.0170 


67 

45.0 

9 . 333 

.7407 

.1947 

-.1447 

10 

10.0 

4.000 

.9947 

.2614 

-.0030 


68 

135.0 

9.333 

1.0810 

. 2841 

.0452 

11 

20,0 

4.000 

1.0063 

.2645 

,0035 


69 

202,5 

9.333 

1,4837 

.3899 

.2699 

12 

30.0 

4,000 

,9914 

.2606 

-.0048 


70 

225.0 

9.333 

1 .4871 

,3908 

.2718 

13 

40.0 

4.000 

.9752 

.2563 

-.0138 


71 

247.5 

9.333 

1.5720 

.4131 

.3192 

1 ^ 

50.0 

4.000 

.9680 

.2544 

-.0179 


72 

315.0 

9,333 

.8267 

.2173 

-.0967 

15 

60.0 

4.000 

.8675 

.2280 

-.0740 


73 

225.0 

9,667 

1.3900 

.3653 

.2177 

16 

70.0 

4.000 

.8003 

. 2103 

-.1114 


74 

45,0 

10.000 

.6039 

.1587 

-.2210 

17 

80.0 

4.000 

.6024 

.2109 

-.1103 


75 

135.0 

10,000 

.9907 

.2604 

-.0052 

18 

90.0 

4.000 

.8010 

.2105 

-.1111 


76 

202.5 

10.000 

1.3146 

.3455 

.1756 

19 

1 80.0 

4.000 

.9785 

.2572 

-.0120 


77 

225.0 

10.000 

1.3258 

.3484 

.1818 

20 

270.0 

4.000 

. 6238 

, 2165 

-.0983 


78 

247.5 

10.000 

1 .2943 

.3402 

.1642 

21 

0.0 

5.333 

.969 0 

.2547 

-.0173 


79 

315.0 

10,000 

.6859 

.1803 

-.1753 

22 

90.0 

5.333 

.8523 

.2240 

-.0824 


80 

0.0 

10.667 

,7609 

.2000 

-.1334 

23 

180.0 

5.333 

.9826 

.2583 

-.0097 


81 

45.0 

10,667 

.6617 

.1739 

-.1888 

24 

270.0 

5.333 

,8495 

.2233 

-.0840 


82 

90 , 0 

10.667 

.6311 

.2184 

-.0943 

25 

o.c 

6.200 

.9703 

.2550 

-.0166 


83 

135.0 

10.667 

1.0946 

.2877 

.0528 

26 

10.0 

6,200 

1.0103 

.2655 

.0057 


84 

180.0 

10,667 

1.2871 

.3363 

.1602 

27 

20.0 

6.200 

1.0345 

.2719 

.0193 


85 

225.0 

10.667 

1.1265 

.2961 

.0706 

28 

30.0 

6.200 

1 .0240 

.2691 

.0134 


86 

270.0 

10.667 

1.0701 

.2612 

.0391 

29 

40.0 

6.200 

1, 0174 

.2674 

.0097 


87 

315.0 

10 .667 

. 6568 

,2252 

-.0799 

30 

50.0 

6,200 

.9567 

.2514 

-.0242 


88 

0.0 

11.330 

.9176 

,2412 

-.0460 

31 

60.0 

6,200 

; .865 8 

.2275 

-.0749 


89 

45.0 

11,330 

.6617 

.1739 

-.1888 

32 

70.0 

6.200 

.8782 

,2308 

-.0660 


90 

90,0 

11.330 

.9393 

.2469 

-.0339 

33 

80.0 

6.200 

.9101 

.2392 

-.0501 


91 

135.0 

11.330 

1.0616 

.2790 

.0344 

34 

90.0 

6,200 

.9164 

.2409 

-.0466 


92 

180,0 

11.330 

1.1266 

,2961 

.0707 

35 

1 35.0 

6.200 

.8570 

,2252 

-.0798 


93 

225.0 

11.330 

1.0806 

.2841 

.0451 

36 

160.0 

6.200 

1.0004 

.2629 

, 0002 


94 

270.0 

11.330 

1.0261 

.2697 

.0146 

37 

225.0 

6.200 

1.0082 

. 2650 

.0046 


95 

315.0 

11.330 

.9222 

.2424 

-.0434 

38 

270.0 

6.200 

.8625 

.2267 

-.0767 


9b 

0.0 

12.000 

1.0053 

,2642 

.0030 

39 

315.0 

6.200 

. 8808 

.2315 

- .0665 


97 

45.0 

12.000 

1.0280 

.2702 

.0156 

40 

0.0 

7.333 

.9539 

.2507 

-.0257 


98 

90.0 

12.000 

.9301 

,2444 

-.0390 

41 

45.0 

7.333 

.9557 

,2512 

-.0247 


99 

135.0 

12.000 

.9899 

,2602 

-.0056 

42 

90.0 

7.333 

. 9348 

.2457 

-.0364 


100 

180.0 

12.000 

1 .0733 

,2821 

.0409 

43 

135.0 

7,333 

.6854 

.232 7 

-.0640 


101 

225.0 

12.000 

.9978 

.2622 

-.0012 

44 

160.0 

7.333 

1 .0178 

.2675 

.0099 


102 

270.0 

1 12.000 

.9507 

.2499 

-.0275 

45 

202.5 

7.333 

1.0363 

.2723 

.0202 


103 

315.0 

j 12.000 

.9428 

.2478 

-.0319 

46 

225.0 

7.333 

1.0024 

,2635 

.0014 


104 

0.0 

13.333 

1.0065 

,2645 

.0036 

47 

247.5 

7.333 

.9508 

.2499 

-.0275 


105 

45.0 

; 13.333 

1 .0347 

.2719 

.0194 

48 

270.0 

7.333 

.9069 

.2383 

-.0520 


106 

90.0 

13.333 

.9685 

.2545 

-.0176 

49 

315.0 

7.333 

.9182 

.2413 

-.0456 


107 

135.0 

13,333 

.9418 

,2475 

-.0325 

50 

202.5 

7.667 

1, 1011 

.2894 

,0564 


108 

180,0 

13.333 

.9898 

.2601 

-.0057 

51 

225.0 

7.667 

1 .0647 

.2798 

i .0361 


109 

225.0 

13.333 

.92 90 

. 2442 

-.0396 

52 

247.5 

7.667 

1.0715 

.2816 

1 .0399 


110 

270.0 

13.333 

. 9283 

.2440 

-.0400 

53 

45.0 

8,000 

.9816 

,2580 

1 -.0103 


111 

315.0 

13.333 

.9750 

.2562 

-.0140 

54 

135. C 

8,000 

.9782 

.2571 

-.0121 


112 

0.0 

14.400 

1.0004 

,2629 

.0002 

55 

202.5 

8.000 

1 .2 94 3 

1 .3402 

.1642 


113 

90.0 

14.400 

.9810 

.2578 

-.0106 

56 

225.0 

8.000 

1.1999 

.3154 

.1116 


114 

180.0 

14.400 

.9801 

.2576 

-.0111 

57 

58 

247.5 

315.0 

8.000 

8.000 

1.2929 

.9076 

.3398 

.2385 

.1635 1 

i -.0516 1 


115 

270.0 

14,400 

.9674 

.2542 

-.0182 
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TABLE II.- Continued 
(c) M = 1 .60; a = 20° 


Pj = 54.6 kPa 


TUBE 

T HETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

theta 

X /0 

P/PINF 

P / PT 2 

CP 

1 

0.0 

1.333 

.7365 

.1936 

-.1471 


59 

225.0 

8.333 

2,3029 

.6052 

. 7271 

2 

90.0 

1.333 

,6842 

.1798 

-.1762 


60 

45.0 

8,667 

.7685 

.2020 

-.1292 

3 

180.0 

1.333 

1.7563 

.4616 

.4220 


61 

135.0 

8.667 

1,3218 

, 3474 

.1796 


270.0 

1.333 

1.2038 

.3164 

.1137 


62 

202.5 

8.667 

2.4237 

.6370 

.7945 

5 

0.0 

2,667 

.5749 

,1511 

-.2372 


63 

225.0 

8.667 

2.3685 

.6225 

.7637 

6 

90.0 

2,667 

.5015 

.1318 

-.2782 


64 

2 « 7,5 

8*667 

2.4191 

,6358 

,7919 

7 

180.0 

2.667 

1.2712 

. 3341 

,1513 


65 

315.0 

8.667 

,5329 

. 1401 

-.2606 

6 

270.0 

2,667 

.8219 

.2160 

-.0994 


66 

225.0 

9,000 

2.1729 

.5711 

.6545 

9 

0.0 

4.000 

%5902 

,1551 

-.2287 


67 

45.0 

9.333 

,5485 

.1442 

-.2520 

10 

10 .0 

4.000 

, 8746 

,2299 

-.0700 


68 

135.0 

9.333 

1 .1948 

.3140 

.1087 

11 

20.0 

4 .000 

.9245 

.2430 

-.0421 


69 

202.5 

9.333 

1,8659 

.4904 

.4832 

12 

30.0 

4,000 

.9044 

.2377 

-.0533 


70 

225.0 

9.333 

1.8824 

.4947 

.4924 

13 

40.0 

4.000 

.8266 

.2172 

-.0968 


71 

247.5 

9.333 

2.0514 

.5391 

.5867 

1 <» 

50.0 

4,000 

.5877 

.1544 

-.2301 


72 

315.0 

9.333 

.5260 

.1382 

-.2645 

15 

60.0 

4.000 

.506 3 

.1336 

-.2744 


73 

225.0 

9,667 

1,8055 

,4745 

.4495 

16 

70.0 

4,000 

.5233 

, 1375 

-.2660 


74 

45.0 

10.000 

.4151 

. 1091 

-.3264 

17 

80.0 

4.000 

.5710 

.1501 

-.2394 


75 

135,0 

10.000 

1.1909 

,3130 

.1065 

18 

90.0 

4,000 

.5752 

.1512 

-.2371 


76 

202.5 

10.000 

1.6921 

, 4447 

. 3862 

19 

180.0 

4.000 

1.1860 

,3117 

.1038 


77 

225,0 

10.000 

1.6858 

,4431 

.3827 

20 

270.0 

4.000 

.7298 

,1918 

-.1508 


78 

247.5 

10.000 

1.6921 

,4447 

. 3062 

21 

0.0 

5.333 

.6489 

. 1705 

-.1959 


79 

315.0 

10.000 

.4954 

, 1302 

-.2016 

22 

90.0 

5.333 

.6795 

.1786 

-.1788 


80 

0.0 

10.667 

.6213 

.1633 

-.2113 

23 

180.0 

5.333 

1.1443 

. 3007 

,0805 


81 

45.0 

10.667 

.6409 

.1684 

-.2004 

24 

2 70.0 

5.333 

.6761 

. 1777 

-.1807 


82 

90.0 

10 . 667 

. 8598 

.2260 

-.0702 

25 

0.0 

6.200 

.7302 

.1919 

-.1506 


83 

135.0 

10.667 

1 .2541 

. 3296 

.1416 

26 

10.0 

6.200 

.7507 

.1973 

-.1391 


84 

180.0 

10.667 

1.5130 

,3976 

.2663 

27 

20.0 

6.200 

.7838 

,2060 

-.1207 


85 

225.0 

10.667 

1.3525 

.3554 

,1967 

2 8 

30.0 

6.200 

,7594 

.1996 

-.1342 


86 

270 . 0 

10.667 

1.0771 

,2831 

.0431 

29 

40.0 

6.200 

.6861 

.1803 

-.1752 


87 

315.0 

10,667 

.7865 

,2067 

-.1192 

30 

50,0 

6.200 

. 6736 

,1770 

-.1822 


88 

0.0 

11.330 

.6826 

,2320 

-.0654 

31 

60.0 

6,200 

.6769 

.1779 

-.1803 


89 

45.0 

11.330 

.6409 

.1684 

-.2004 

32 

70.0 

6,200 

,6572 

. 1727 

-.1913 


90 

90.0 

11.330 

.9257 

.2433 

-.0415 

33 

80.0 

6 .200 

, 7108 

.1666 

-.1614 


91 

135.0 

11 .330 

1.1706 

.3077 

.0952 

34 

90.0 

6.200 

.7259 

.1906 

-.1529 


92 

180.0 

11.330 

1.2751 

. 3351 

.1535 

35 

135.0 

6.200 

. 7139 

,1876 

-.1597 


93 

225,0 

11.330 

1.0767 

,2830 

.0428 

36 

180.0 

6.200 

1,1492 

. 3020 

.0832 


94 

270 , J 

11,330 

.7533 

, 1900 

-.1377 

37 

225.0 

6,200 

1.1943 

.3139 

,1084 


95 

315,0 

11.330 

,8485 

.2230 

-.0845 

38 

270.0 

6.200 

.6691 

,1759 

-.1846 


96 

0.0 

12 .000 

.9703 

*2550 

-.0166 

39 

315.0 

6,200 

.7067 

,1857 

-.1637 


97 

45.0 

12.000 

1.0254 

,2 6 95 

.0142 

40 

0.0 

7,333 

,7317 

,1923 

-.1497 


98 

90.0 

12.000 

.8658 

. 2275 

-.0749 

41 

45.0 

7.333 

.7487 

*1968 

-.1402 


99 

135,0 

12.000 

.9993 

.2626 

-.0004 

42 

9 U .0 

7.333 

.7344 

,1930 

-.1482 


100 

180.0 

12.000 

1,1349 

.2983 

.0753 

43 

135.0 

7 , 333 

.7378 

. 19 39 

-.1463 


101 

225.0 

12.000 

.9243 

.2429 

-.0422 

44 

180.0 

7.333 

1.1463 

.3018 

,0827 


102 

270.0 

12.000 

.6939 

,1824 

-.1700 

45 

202.5 

7,333 

1.2249 

.3219 

.1255 


103 

315.0 

12.000 

.8139 

,2139 

-.1039 

46 

225.0 

7.333 

1.1398 

.2 996 

.0780 


104 

0.0 

13.333 

.9712 

,2552 

-.0161 

47 

247.5 

7.333 

.90 83 

, 2387 

-.0512 


105 

45.0 

13.333 

,6666 

.2330 

-.0633 

48 

270.0 

7,333 

,7445 

.1957 

-.1426 


106 

90.0 

13.333 

.0432 

.2216 

-.0875 

49 

315.0 

7.333 

,7547 

.1983 

-.1369 


107 

135.0 

13.333 

,9106 

.2 394 

-.0490 

50 

202.5 

7.667 

1,3290 

.3493 

.1836 


108 

180.0 

13,333 

.9521 

,2502 

-.0267 

51 

225.0 

7.667 

1 .2322 

.3238 

.1296 


109 

225.0 

13.333 

.7977 

.2097 

-.1129 

52 

247.5 

7,667 

1.1162 

.2934 

.0649 


110 

270 .0 

13. 333 

.7043 

.1851 

-.1650 

53 

45.0 

6.000 

.8392 

.2206 

-.0897 


111 

315.0 

13.333 

.8344 

. 2193 

-.0924 

54 

135.0 

8.000 

,7909 

.2078 

-.1167 


112 

0.0 

14,400 

.8343 

.2193 

-.0925 

55 

202.5 

6.000 

1,6943 

.4453 

.3874 


113 

90.0 

14.400 

,7808 

,2052 

-.1223 

56 

225.0 

6.000 

1,6173 

.4250 

.344 5 


114 

180.0 

14.400 

.9316 

,2448 

-.0382 

57 

58 

247.5 

315.0 

B.OOO 

8,000 

1.8720 

.7356 

,4920 

.1933 

,4866 

-.1476 


115 

270,0 

14.400 

.7644 

,2009 

-.1315 


24 


TABLE II.- Continued 


(d) M = 1 .60; a = 30° 


Pj = 54.6 kPa 


TUBE 

THETA 

X/0 

P/PINF 

P/PT2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P/PT2 

CP 

1 

0.0 

1.333 

.3859 

. 1014 

-.3427 


59 

225.0 

8.333 

2.9486 

. 7749 

1,0674 

2 

90.0 

1.333 

,4291 

.1126 

-.3186 


60 

45.0 

8.667 

.5620 

.1477 

-.2444 

3 

IdO.O 

1.333 

2.1748 

.5716 

.6556 


61 

135.0 

8.667 

1.4578 

.3831 

.2555 

** 

270.0 

1,333 

1.2661 

. 3327 

.1485 


62 

202.5 

8.667 

2,8379 

.7458 

l',02 56 

5 

0.0 

2,667 

, 3641 

.0957 

-.3549 


63 

225,0 

0.667 

2.8184 

.7407 

1 .0148 

6 

90.0 

2.667 

.4153 

.1091 

-.3263 


64 

247.5 

8,667 

2.7681 

,7275 

,9067 

7 

160.0 

2.667 

1.6358 

.4299 

.3548 


65 

315.0 

8.667 

.3608 

,0940 

-.3567 

8 

270,0 

2,667 

.9001 

.2366 

-.0558 


66 

225.0 

9.000 

2.6094 

.6858 

.6961 

9 

U.O 

4.000 

.4414 

.1160 

-.3117 


67 

45.0 

9,333 

.3961 

.1041 

-.3370 

10 

10.0 

4.000 

.4578 

.1203 

-.3026 


68 

135 .0 

9.333 

1,3109 

.3445 

,1735 

11 

20.0 

4,000 

,5441 

,1430 

-.2544 


69 

202,5 

9,333 

2.3608 

.6278 

.7750 

12 

30.0 

4.000 

,5276 

.1387 

-.2636 


70 

225.0 

9.333 

2.3766 

.6246 

. 7682 

13 

40,0 

4.000 

.4543 

.1194 

-.3045 


71 

247.5 

9.333 

2.3084 

, 6277 

.7740 

14 

50 .0 

4.000 

.4525 

.1189 

-.3055 


72 

315.0 

9 ,333 

.3291 

.0065 

-.3744 

15 

60,0 

4.000 

.4478 

. 1177 

-.3081 


73 

225.0 

9,667 

2.3176 

.6091 

.7353 

16 

70.0 

4 .000 

. 4609 

.1232 

-.2964 


74 

45.0 

10.000 

.3536 

.0929 

-.3607 

17 

60.0 

4,000 

.4973 

.1307 

-.2805 


75 

135,0 

10,000 

1,4192 

.3730 

. 2339 

18 

90,0 

4.000 

.499 5 

.1313 

-.2793 


76 

202.5 

10.000 

2.1349 

.5611 

.6333 

19 

180,0 

4,000 

1.5147 

.3981 

.2872 


77 

225.0 

10.000 

2,1461 

.5640 

.6396 

20 

270.0 

4.000 

.6081 

.2124 

-.1071 


70 

247,5 

10.000 

2.1006 

,5521 

.6141 

21 

0.0 

5.333 

.5032 

.1322 

-.2772 


79 

315.0 

10.000 

.3425 

.0900 

-.3669 

22 

90,0 

5.333 

.5420 

.1427 

-.2551 


80 

0.0 

10.667 

.4849 

.1274 

-.2875 

23 

180.0 

5.333 

1.4714 

. 3867 

.2631 


8 1 

45.0 

10.667 

.6131 

. 1611 

-.2159 

24 

270.0 

5,333 

. 7581 

.1992 

-.1350 


82 

90.0 

10.667 

.9592 

.2521 

-.0228 

25 

0.0 

6,200 

.5373 

.1412 

-.2582 


83 

135.0 

10, 667 

1,3885 

.3649 

.2168 

26 

10,0 

6,200 

.5730 

. 1506 

-.2303 


04 

180.0 

10.667 

1.6699 

.4389 

. 3738 

27 

20.0 

6.200 

.6365 

,1673 

-.2028 


85 

225.0 

10.667 

1 .4711 

. 3666 

.2629 

20 

30,0 

6.200 

.6361 

. 1672 

-.2031 


86 

270.0 

10,667 

. 5800 

.1545 

-.2299 

29 

40.0 

6.200 

. 5719 

.1503 

-.2389 


07 

315.0 

10,667 

.4010 

,1266 

-.2892 

30 

50.0 

6.200 

,5471 

.1438 

-.2527 


88 

0.0 

11.330 

.7085 

. 1862 

-.1627 

31 

60.0 

6.200 

.5544 

.1457 

-.2486 


09 

45.0 

11 .330 

.6131 1 

.1611 

-.2159 

32 

70.0 

6.200 

.5468 

.1437 

-.2529 


90 

90.0 

11.330 

.7349 : 

,1932 

-.1479 

33 

80.0 

6.200 

. 5670 

.14 90 

-.2416 


91 

135.0 

11,330 

1.3277 

.3409 

. 1829 

34 

90,0 

6.200 

.5776 

. 1518 

-.2357 


92 

180.0 

11. 330 

1.3795 

. 3626 

. 2116 

35 

135.0 

6.200 

.6305 

.1657 

-.2062 


93 

225,0 

11 .330 

1.1212 

. 2947 

.0676 

36 i 

180,0 

6.200 

1.4708 

.3865 

.2627 


94 

270,0 

11.330 

. 4165 

.1095 

-.3256 

37 

225.0 

6.200 

1 .5381 

. 4042 

.3003 


95 

315,0 ; 

11. 330 

.4597 

. 1208 

301 5 

38 

270.0 

6 ,200 ' 

.7349 

.1931 

-.1480 


96 

0.0 

1 2.000 

. 5056 

.1539 

-.2313 

39 

3 15. 0 

6,200 

.5676 

. 1492 

-.2413 


97 

45.0 

12.000 

, 8731 

. 2295 

-.0708 

40 

0.0 

7,333 

.5714 

.1502 

-.2392 


98 

90. B 

T2.000 

,5534 

.1454 

-.2492 

41 

45.0 

7,333 

.5701 

.1498 i 

-.2399 


99 

135.0 

12.000 

1 .1153 

.2931 

.0644 

42 

90.0 

7,333 

.6043 

.1580 

-.2208 


100 

180.0 

12.000 

1 .2082 

.3175 

.1162 

43 

135.0 

7.333 

.6740 

.1774 

-.1814 


101 

225.0 

12.000 

1 .0265 

,2698 

.0148 

44 

180.0 

7.333 

1.4924 

.3922 

,2746 


102 

270.0 

12.000 

. 3683 

.1021 

-.3413 

45 

202.5 

7.333 

1.5973 

.4198 

.3333 


103 

315.0 

12.000 

.3931 

.1033 

-.3307 

46 

225,0 

7.333 

1 .4767 

.3 881 

.2660 


104 

0.0 

13.333 

.5 639 

. 1535 

-.2322 

47 

247,5 

7.333 

1,1534 

.3031 

.0856 


105 

45,0 

13,333 

.6799 

.1787 

-. 1706 

48 

2 70,0 

7.333 

.7992 

. 2100 

-.1120 


106 

90.0 

13.333 

.5348 

, I'.OS 

-. 2596 

49 

315.0 

7.333 

.6855 

.1802 

-.1755 


107 

135.0 

13,333 

.7892 

.2074 

-.1176 

50 

202,5 

7,667 

1.9731 

.5186 

.5430 


108 

180.0 

13,333 

1.1266 

.2961 

.0706 

51 

225.0 

7.667 

1.8592 

.4066 

,4795 


109 

225,0 

13.333 

1,0454 

.2747 

.0253 

52 

247.5 

7.667 

2 ,0 90 7 

,5495 

.6087 


110 

2 70.0 

13.333 

.6660 

. 1756 

-.1852 

53 

45.0 

8.000 

.6200 

. 1629 

-.2121 


111 

315.0 

13 .333 

, 5651 

. 1405 

-.2427 

54 

135.0 

8.000 

.7810 

.2053 

-.1222 


112 

0.0 

14.400 

.5952 

.1564 

-.2259 

55 

202 .5 

6.000 

2.7474 

.7221 

.9751 


113 

90.0 

14.400 

.4446 

.1169 

-.3099 

56 

225.0 

8.000 

2.7115 

.7126 

.9551 


114 

160,0 

14.400 

1.2307 

. 3235 

,1268 

57 

247,5 

6.000 

2.7394 

.7199 

.9706 


115 

270.0 

14,400 

.6719 

, 1766 

-.1831 

58 

315.0 

8.000 

.3576 

.0940 

-.3505 
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TABLE II 


Continued 


(e) M = 1 .60; a = 40° 


TUBE 

THETA 

X/D 

P/PINF 

1 

0.0 

1,333 

.3233 

2 

90.0 

1 ,333 

,30A0 

3 

180.0 

1.333 

2 .58A7 

k 

270.0 

1.333 

1. 3505 

5 

0.0 

2,667 

.31AA 

b 

90.0 

2,667 

,3296 

7 

180.0 

2,667 

2.05A6 

8 

270.0 

2.667 

1.0263 

9 

0.0 

4,000 

.3A56 

10 

10.0 

A. 000 

,3611 

11 

20.0 

A. 000 

.A531 

12 

30.0 

A, 000 

.A362 

13 

AO.O 

A ,000 

.3A75 

1^ 

50.0 

A, 000 

,3A06 

lb 

60.0 

A, 000 

, 3A03 

16 

70.0 

A, 000 

,37A9 

17 

80.0 

A. 000 

.38A6 

18 

90 .0 

A. 000 

. 391A 

19 

180,0 

A.OOO 

1 ,920A 

20 

270.0 

A .000 

.95A0 

21 

0 .0 

5.333 

.3900 

22 

90.0 

5,333 

. AA22 

23 

180 .0 

5.333 

1.8799 


270.0 

5,333 

.9193 

25 

0.0 

6.200 

. A177 

26 

10.0 

6,200 

. A360 

27 

20.0 

6,200 

,A935 

26 

30.0 

6.200 

.A013 

29 

AO.O 

6.200 

,A068 

30 

50.0 

6.200 

.A022 

31 1 

60. 0 

6.200 

. A298 

32 

70.0 

6.200 

.A297 

33 

80.0 

6.200 

. AA25 

3A 

90 ,0 

6.200 

.A51 9 

35 

135.0 

6.200 

.7501 

36 

180, 0 

6.200 

1. 8808 

37 

225.0 

6.200 

1,9857 

38 

270.0 

6.200 

. 8892 

39 

315,0 

6,200 

.A667 

AO 

0.0 

7.333 

.5819 

A1 i 

<15.0 

7,333 

. A216 

<♦2 j 

90,0 

7.333 

,5771 

A3 ! 

135.0 

7.333 

, 9833 


100,0 

7,333 

2,2933 

A5 i 

202 .5 

7.333 

2. A308 

A6 ! 

225.0 , 

7. 333 

2.2653 


2A7.5 

7.333 

1.661A 

A8 

270.0 

7, 333 

1,0556 

A9 

315.0 

7.333 

,6971 

50 I 

202 ,5 

7.667 1 

3,2769 

51 ! 

225,0 

7.667 

3.0637 

52 

2A7.5 

7 ,667 

3.1065 

53 

A5.0 

8.000 

.5367 

5A 

135.0 

0.000 

1 ,0A18 

55 

202.5 

8.000 

3.A002 

56 

225,0 

8.000 

3.3375 

57 

2A7.5 

8.000 

3.513A 

58 

315,0 

8,000 

.2339 


= 54.7 kPa 


P/PT2 

CP 


TUBE 

THETA 

,0850 

-.3776 


59 

225 ,0 

,0799 

-,380A 


60 

A5.0 

,6793 

.08A3 


61 

135.0 

,3570 

.2001 


62 

202.5 

.0826 

-.3826 


63 

225.0 

,0666 

-,37A1 


6A 

2A7.5 

.5A00 

,5805 


65 

315.0 

.2697 

.01A7 


66 

225.0 

.0908 

-.3652 


67 

A5.0 

.09A9 

-.3565 


68 

135.0 

.1191 

-.3052 


69 

202.5 

.11A6 

-.31A6 


70 

225.0 

.0913 

-.36A1 


71 

2A7.5 

;0896 

-.3678 


72 

315.0 

,089A 

-.3681 


73 

225.0 

.0905 

-.3A88 


7A 

A5.0 

.1011 

-.3A3A 


75 

135.0 

.1029 

-.3396 


76 

202.5 

,50A7 

‘.5136 


77 

225 .0 

.2509 

-.0252 


78 

2A7.5 

. 10A6 

-.3359 


79 

315.0 

.1x62 

-.3113 


00 

0,0 

.A9A1 

.A910 


01 

Ab.O 

. 2A16 

-.0A50 


82 

90.0 

.1096 

-.3250 


83 

135.0 

,11A6 

-,31A7 


8A 

180.0 

. 1297 

-.2027 


05 

225.0 

.1265 

-.209A 


86 

270.0 

.1069 

-.3310 


87 

315.0 

. 1057 

-.3336 


88 

0.0 

. 1130 

-.3102 


89 

A5.0 

. 1129 

-.3183 


90 

90.0 

.1163 

-.3111 


91 

135.0 

. 1188 

-.3058 


92 

160.0 

,1992 

-.1350 


93 

225.0 

.A9A3 

.A915 


9A 

2 70.0 

.5219 

. 5501 


95 

315.0 

.2337 

-.0610 


96 

0,0 

.1227 

-.2976 


97 

A5.0 

.1529 

-.2333 


98 

90.0 

.1108 

-.3227 


99 

135.0 

.1517 

-.2360 


100 

180.0 

. 256A 

-.0093 


101 

225,0 

,6027 

.7217 


102 

270.0 

.6A09 

.0029 


103 

315,0 

,5953 

.7061 


lOA 

0.0 

. A366 

.3691 


105 

A5.0 

,277A 

.0310 


106 

90.0 

.1832 

-.1690 


107 

135,0 

.8612 

1.2706 


108 

180.0 

,8052 

1.1516 


109 

225.0 

,816A 

1,1755 


110 

270.0 

.lAlO 

-.2585 


111 

315.0 

.2736 

.0233 


112 

0,0 

. 8936 

1.339A 


113 

90,0 

,8771 

1.30AA 


llA 

180,0 

.923A 

1.A025 


115 

270.0 

,0615 

-.A275 





X/0 

P/PINF 

P/PT2 

CP 

8.333 

3.A122 

,0968 

1.3A61 

8,667 

. 2733 

.0710 

-.A055 

0. 667 

1.6588 

. A360 

.3677 

8.667 

3.2A93 

,85A0 

1.2552 

8,667 

3 .2A82 

.8537 

1.25A6 

6,667 

3.270A 

,0595 

1.2670 

8.667 

.209A 

.0550 

-.AA12 

9.000 

3,0518 

.8021 

1. 1A50 

9.333 

.2156 

.0567 

-,A377 

9.333 

1.5123 

.3975 

.2859 

9.333 

2.0A91 

,7A88 

1.0319 

9,333 

2.8290 

.7A37 

1.0211 

9.333 

2.0660 

.7532 

1.0A13 

9,333 

.1190 

.0313 

-.A917 

9,667 

2.7062 

.7112 

.9521 

10.000 

,2115 

.0556 

-. AAOO 

10.000 

1.912A 

.5026 

.5091 

10.000 

2,3918 

.6286 

.7767 

10,000 

2.A320 

,6392 

.7991 

10.000 

2 .3786 

,6251 

.769 3 

10.000 

.1802 

,0A7A 

-. A575 

10.667 

,A990 

.1311 

-.2796 

10.667 

.2778 

.0730 

-.A030 

10.667 

.7150 

.1879 

-.1591 

10.667 

1.6518 

.A3A1 

.3637 

10.667 

1.8589 

.A885 

.A793 

10.667 

1 .6572 

,A355 

.3668 

10,667 

.5635 

.1A81 

-.2A36 

10.667 

.37A2 

.0903 

-,3A92 

11.330 

.365A 

,0960 

-.35A1 

11.330 

.2778 

.0730 

-. A030 

11.330 

.A7A0 

. 12A0 

-.2931 

11.330 

1.5537 

,A083 

.3090 

11.330 

1.5A3A 

.A056 

,3032 

11.330 

1.36A0 

.3585 

.2031 

11.330 

,A873 

,1281 

-.2661 

11.330 

. A285 

.1126 

-.3189 

12.000 

.3A21 

.0099 

-.3671 

12.000 

.1981 

.0521 

-.AA75 

12.000 

.A326 

.1137 

-.3166 

12.000 

1.1667 

.3066 

.0930 

12,000 

1,3798 

.3626 

.2119 

12,000 

1 .330A 

. 3A96 

.18AA 

12 .000 

.5000 

.131A 

-.2790 

12 .000 

,527A 

.1386 

-.2637 

13.333 

.3A20 

.0899 

-.3672 

13,333 

.2396 

.0630 

-.A2A3 

13,333 

,36A7 

.0959 

-.35A5 

13.333 

,763A 

.2006 

-.1320 

13.333 

1.A960 

.3932 

.2768 

13.333 

1.A658 

.3852 

.2599 

13.333 

.5608 

. 1A7A 

-.2A51 

13.333 

.53A7 

.1A05 

-.2596 

lA. AOO 

.3528 

.0927 

-.3612 

lA.AOO 

.2720 

.0715 

-,A063 

lA. AOO 

1,6665 

.A380 

.3719 

lA.AOO 

.5930 

, 1559 

-.2271 


26 



TABLE II.- Continued 


(f) M = 1 .60; a = 50° 


= 54.1 kPa 


TUBE 

THETA 

X/D 

P/PINF ■ 

P / PT2 

CP 


TUBE 

THETA 

X/0 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

.2469 

.0649 

-.4203 


59 

225,0 

8.333 

3.6403 

.9567 

1.4734 

2 

90.0 

1.333 

.2397 

.0630 

-.4243 


60 

45.0 

8.667 

.3003 

.0789 

-.3904 

3 

130.0 

1.333 

2.9790 

.7029 

1.1044 


61 

135.0 

0.667 

1.9397 

.5098 

. 5244 


270.0 

1.333 

1.4359 

.3774 

.2432 


62 

202,5 

8.667 

3.4875 

.9166 

1 .3081 

5 

0.0 

2.667 

,2533 

.0666 

-.4167 


63 

225.0 

0.667 

3.4036 

.9155 

1. 3059 

6 

90.0 

2.667 

.2533 

.0666 

-.4167 


64 

247.5 

8.667 

3.5220 

,9250 

1.4078 

7 

130.0 

2,667 

2.5079 

.6591 

.8415 


65 

315.0 

8,667 

.1519 

.0399 

-.4733 

0 

270.0 

2.667 

1.1041 

.3112 

.1027 


66 

225,0 

9.000 

3.2920 

.8652 

1.2790 

9 

0.0 

4.000 

.2964 

.0779 

-.3926 


67 

45.0 

9.333 

.2866 

.0753 

-. 3981 

10 

10.0 

4 .000 

.3155 

.0029 

-.3820 


68 

135.0 

9.333 

1.9165 

. 5037 

.5114 

11 

20.0 

4.000 

.3715 

.0976 

-.3507 


69 

202.5 

9.333 

3.0771 

.8007 

1.1591 

12 

30.0 

4.000 

.3549 

.0933 

-.3600 


70 

225.0 

9.333 

3.0590 

.0039 

1.1490 

13 

40.0 

4.000 

.2946 

.0774 

-.3936 


71 

247.5 

9.333 

3.0921 

.8127 

1,1675 

14 

50.0 

4.000 

.2067 

.0753 

-.3981 


72 

315.0 

9.333 

.1291 

,0339 

-. 4060 

15 

60.0 

4.000 

.2966 

.0779 

-.3925 


73 

225.0 

9.667 

2.0872 

.7500 

1.0531 

16 

70.0 

4.000 

.3242 

.0052 

-.3771 


74 

45.0 

10.000 

.3301 

,0068 

-.3738 

17 

00.0 

4.000 

.3264 

.0050 

-.3759 


75 

135.0 

10. 000 

1 .8085 

.4753 

.4512 

10 

90.0 

4.000 

.3274 

.0061 

-.3753 


76 

202.5 

10.000 

2.5009 

.6573 

.8376 

19 

180.0 

4.000 

2.3744 

.6240 

.7670 


77 

225.0 

10.000 

2.5546 

.6714 

.0675 

20 

270.0 

4.000 

1 .1260 

.2961 

.0708 


78 

247.5 

10.000 

2.5029 

.6570 

.8307 

21 

0 . 0 

5.333 

.3344 

.0079 

-.3714 


79 

315.0 

10.000 

.1622 

.0426 

-.46 75 

22 

90.0 

5.333 

.3600 

. 0946 

-.3571 


60 

0.0 

10. 667 

.3267 

.0059 

-.3757 

23 

IBO.O 

5.333 

2. 3206 

.6099 

.7369 


81 

45.0 

10.667 

.2590 

.0683 

-.4131 

24 

2 70 .0 

5,333 

1 .0937 

,2074 

.0523 


82 

90.0 

10.667 

.7868 

.2 060 

-.1190 

25 

0.0 

6.200 

.3724 

.09 79 

-.3502 


83 

135.0 

10.667 

1.0516 

. 4 066 

.4752 

26 

10.0 

6.200 

. 3665 

.0963 

-.3535 


04 

180.0 

10.667 

1.6990 

.4991 

.5017 

27 

20.0 

6.200 

.3601 

.0999 

-.3459 


85 

225.0 

10.667 

1.7710 

.4654 

.4303 

20 

30.0 

6.200 

.3794 

. 0997 

-.3463 


06 

270.0 

10.667 

.6153 

.1617 

-.2147 

29 

40.0 

6.200 

.3699 

.0972 

-.3516 


87 

315.0 

10.667 

.3305 

.0069 

-.3736 

30 

50.0 

6.200 

,3755 

.0907 

-.3405 


88 

0.0 

11.330 

,3847 

.1011 

-.3434 

31 

60.0 

6.200 

.3065 

.1016 

-.3424 


09 

45.0 

11.330 

.2598 

.0603 

-.4131 

32 

70.0 

6.200 

.3909 

. 1048 

-.3355 


90 

90.0 

11.330 

.7328 

,1926 

-.1491 

33 

00.0 

5.200 

.4130 

.1005 

-.3276 


91 

135.0 

11.330 

1.4977 

.3936 

.2777 

34 

90.0 

6,200 

.4234 

.1113 

-.3217 


92 

180.0 

11.330 

1.7600 

,4620 

.4245 

35 

135.0 

6.200 

.9462 

.2487 

-.0300 


93 

225.0 

11.330 

1.7619 

.4631 

.4252 

36 

160.0 

6.200 

2.4256 

.6375 

.7955 


94 

270.0 

11.330 

.6654 

.1749 

-.1067 

37 

225.0 

6.200 

2.5510 

.6706 

.^660 


95 

315.0 

11.330 

,4474 

.1176 

-.3084 

30 

270.0 

6.200 

1.1136 

. 2927 

.0635 


96 

0.0 

12.000 

.3913 

,1020 

-.3397 

39 

315.0 

6.200 

.4140 

.1090 

-.3266 


97 

45.0 

12.000 

. 3522 

,0926 

-.3615 

40 

0.0 

7.333 

.5541 

. 1456 

-.2480 


98 

90.0 

12.000 

.5900 

.1551 

-.2208 

41 

45.0 

7.333 

.5560 

.1461 

-.2478 


99 

135.0 

12.000 

1.1063 

.2908 

.0593 

42 

90.0 

7,333 

.5709 

.1500 

-.2395 


100 

180.0 

12,000 

1.7642 

.4637 

.4265 

43 

135.0 

7.333 

1.1810 

.3104 

,1010 


101 

225.0 

12.000 

1.8182 

,4779 

.4566 

44 

100 . 0 

7,333 

3.0160 

. 7927 

1 .1250 


102 

270.0 

12.000 

.6880 

. 1010 

-.1736 

45 

202.5 

7.333 

3. 3521 

.0610 

1.3126 


103 

315.0 

12 .000 

.4872 

.1281 

-.2861 

46 

225.0 

7.333 

3.1341 

.8237 

1.1909 


104 

0.0 

13,333 

.3874 

.1010 

-.3410 

47 

247.5 

7.333 

2,4706 

.6514 

.8251 


105 

45.0 

13.333 

.5592 

.1470 

-.2460 

40 

270.0 

7.333 

1.7701 

.4652 

.4297 


106 

90.0 

13.333 

.5794 

,1523 

-.2347 

49 

315.0 

7.333 

.5506 

. 1468 

-.2463 


107 

135.0 

13.333 

.8332 

.2190 

-.0931 

50 

202.5 

7,667 

3.7004 

.9725 

1,5069 


108 

160.0 

13.333 

2.0217 

, 5313 

.5701 

51 

225.0 

7.667 

3.4045 

.9150 

1.3865 


109 

225.0 

13.333 

2.0367 

.5353 

,5785 

52 

247.5 

7.667 

3.3536 

. 8814 

1 .3134 


110 

270.0 

13.333 

.8026 

.2109 

-.1101 

53 

45,0 

6.000 

. 3264 

.0050 

-.3759 


111 

315.0 

13.333 

,5578 

.1466 

-.2468 

54 

135.0 

0.000 

1.2340 

.3245 

.1310 


112 

0.0 

14.400 

,5766 

.1515 

-.2363 

55 

202.5 

6.000 

3 .7201 

,9777 

1 .5179 


113 

90,0 

14, 400 

.5965 

. 1560 

-.2252 

56 

225.0 

0.000 

3.6263 

.9530 

1.4656 


114 

180.0 

14.400 

2.1606 

.5731 

• 6580 

57 

50 

247.5 

315.0 

6.000 

6.000 

3.7710 

,22 95 

.9911 

.0603 

1.5463 

-.4300 


115 

270.0 

14.400 

.8160 

.2145 

-.1027 


27 





TABLE II.- Continued 
(g) M = 2.70; a = 0° 


= 90.4 kPa 


TUBE 

theta 

X/D 

P/P INF 

P / PT2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

_ .CP 

1 

0.0 

1.333 

1.4358 

.1456 

.0854 


59 

225.0 

8.333 

1.0401 

. 1055 

.0079 

2 

90.0 

1.333 

1.4750 

.1496 

.0931 


60 

45.0 

8.667 

1.1244 

.1140 

• 0244 

3 

1 60.0 

1.333 

1.3678 

.1387 

«0721 


61 

135.0 

8.667 

1.0420 

. 1056 

.0082 


270.0 

1.333 

1.4346 

.1455 

.0852 


62 

202«5 

0.667 

1.0773 

.1092 

.0152 

5 

0.0 

2.667 

.8869 

.0899 

-.0222 


63 

225.0 

0.667 

1.0553 

.1070 

.0108 

6 

90.0 

2.667 

.9040 

.0917 

-.0180 


64 

247,5 

8.667 

1.1130 

.1128 

.0221 

7 

180.0 

2.667 

.8330 

.0845 

-.0327 


65 

315.0 

0,667 

1.1098 

.1125 

.0215 

8 

270.0 

2.667 

.8831 

.0895 

-.0229 


66 

225.0 

9.000 

1.0806 

.1096 

.0156 

9 

0.0 

4 . OU0 

.9136 

.0926 

-.0169 


67 

45.0 

9.333 

1.1563 

, li72 

.0306 

10 

10.0 

4.000 

,9192 

.0932 

-.0158 


66 

135.0 

9.333 

1 .0593 

,1074 

.0116 

11 

20.0 

4.000 

.9190 

.0932 

-.0159 


69 

202.5 

9,333 

1.0679 

-.1003 

.0133 

12 

30.0 

4.000 

.9159 

.0929 

-.0165 


70 

225.0 

9.333 

1.0853 

, 1100 

.0167 

13 

40.0 

4.000 

,9146 

.0927 

-.0167 


71 

247.5 

9.333 

1.1081 

,1124 

.0212 

14 

50.0 

4.000 

.9146 

.0927 

-.0167 


72 

315.0 

9,333 

1.1219 

,1138 

.0239 

15 

60.0 

4.000 

.9115 

,0924 

-.0173 


73 

225.0 

9,667 

1.0456 

.1060 

.0069 

16 

70.0 

4 .000 

.9109 

.0924 

-.0175 


74 

45.0 

10.000 

.9656 

.0979 

-.0068 

17 

80.0 

4.000 

.9066 

.0921 

-.0179 


75 

135.0 

10.000 

,9012 

.0914 

-.0194 

10 

90.0 

4.000 

. 9073 

.0920 

-.0102 


76 

202.5 

10.000 

,93 95 

.0953 

-.0119 

19 

180.0 

4.000 

.8399 

.0852 

-.0314 


77 

225.0 

10.000 

«9564 

.0970 

-.0085 

20 

270.0 

4.000 

.8984 

,0911 

-.0199 


78 

247.5 

10,000 

,9774 

.0991 

-.0044 

21 

0.0 

5.333 

.9491 

,0962 

-.0100 


79 

315.0 

10.000 

.9324 

.0945 

-.0132 

22 

90.0 

5.333 

.9459 

.0959 

-.0106 


80 

0.0 

10.667 

1.0758 

.1091 

.0148 

23 

160.0 

5.333 

.8749 

. 0887 

-.0245 


61 

45.0 

10.667 

.8487 

.0860 

-.0297 

24 

270.0 

5.333 

.9 374 

.0951 

-.0123 


82 

90.0 

10,667 

1.0606 

,1075 

.0119 

25 

0.0 

6.200 

.9595 

.0973 

-.0079 


83 

135.0 

10.667 

.8513 

.0863 

-.0291 

26 

10.0 

6.200 

.9641 

.0978 

-.0070 


84 

180.0 

10,667 

1 ,0759 

.1091 

.0149 

27 

20.0 

6.200 

.9672 

.0981 

-.0064 


85 

225.0 

10,667 

,8489 

.0861 

-.0296 

28 

30.0 

6.200 

,9699 

.0983 

-.0059 


86 

270.0 

10.667 

1,1172 

.1133 

.0230 

29 

40.0 

6.200 

.9697 

.0983 

-.0059 


87 

315.0 

10 ,667 

,8102 

.0622 

-.0372 

30 

50.0 

6.200 

.9697 

,0963 

-.0059 


88 

0.0 

11.330 

,9875 

, 1001 

-.0025 

31 

60.0 

6.200 

.9678 

,0981 

-.0063 


89 

45.0 

11.330 

.8487 

.0860 

-.0297 

32 

70 . 0 

6.200 

.968 3 

.0982 

-.0062 


90 

90 .0 

11.330 

,9995 

.1013 

-.0001 

33 

80.0 

6.200 

.9586 

.0972 

-.0081 


91 

135.0 

11.330 

.9652 

.0979 

-.0068 

34 

90.0 

6.200 

.9644 

.0978 

-.0070 


92 

180.0 

11,330 

.9893 

.1003 

-.0021 

35 

135.0 

6.200 

.9573 

.0971 

-.0084 


93 

225.0 

11 .330 

.9229 

.0936 

-.0151 

36 

160.0 

6.200 

.8965 

.0909 

-.0203 


94 

270,0 

11.330 

1.0461 

.1061 

.0090 

37 

225.0 

6.200 

.8987 

.0911 

-.0199 


95 

315.0 

11,330 

.9627 

.0976 

-.0073 

38 

270.0 

6.200 

.9507 

.0964 

-.0097 


96 

0.0 

12.000 

,9626 

,0976 

-.0073 

39 

315, 0 

6.200 

.9557 

.0969 

-.0087 


97 

45.0 

12.000 

,9804 

. 0994 

-.0038 

40 

0.0 

7.333 

.9883 

.1002 

-.0023 


98 

90.0 

12.000 

.9731 

.0987 

-.0053 

41 

45.0 

7.333 

.9864 

.1000 

-.0027 


99 

135.0 

12.000 

1.0146 

.1029 

.0029 

42 

90.0 

7.333 

.9916 

, 1005 

-.0017 


100 

180,0 

12,000 

.9463 

.0960 

-.0105 

43 

135.0 

7.333 

.9965 

.1010 

-.0007 


101 

225 .0 

12 .000 

,9615 

.0975 

-.0075 

44 

180.0 

7.333 

.9528 

.0966 

1 -.0092 


102 

270.0 

12,000 

,9742 

.0968 

-.0051 

45 

202.5 

7.333 

.9571 

.097 0 

-.0084 


103 

315.0 

12.000 

1 .0065 

.1021 

.0013 

46 

225 .0 

7.333 

.95 97 

.0973 

-.0079 


104 

0.0 

13.333 

.9614 

.0975 

-.3076 

47 

247.5 

7.333 

1.0094 

.1023 

.0018 


105 

45.0 

13.333 

.9977 

.1012 

-.0005 

48 

270.0 

7.333 

1.0138 

.1028 

.0027 


106 

90.0 

13,333 

1.0112 

.1025 

.0022 

49 

315.0 

7.333 

.9966 

.1013 

-.0003 


107 

135.0 

13.333 

1.0263 

.1041 

.0052 

50 

202.5 

7.667 

1,0055 

.1020 

.0011 


108 

180.0 

13.333 

,9691 

,0983 

-.0061 

51 

225.0 

7.667 

1.0059 

.1020 

.0011 


109 

225.0 

13,333 

,9510 

,0964 

-.0096 

52 

247.5 

7.667 

1.0587 

.1073 

1 .0115 


110 

270.0 

13.333 

1.0216 

.1036 

.0042 

53 

45.0 

8.000 

1 .092 9 

.1108 

.0182 


111 

315.0 

13.333 

1 .0069 

.1021 

.0014 

54 

135.0 

8 .000 

.998 3 

i .1012 

-.0003 


112 

0.0 

14.400 

1 .0338 

.1048 

.0066 

55 

202 .5 

8.000 

1.0365 

.1051 

.0072 


113 

90.0 

14.400 

1,0238 

.1038 

.0047 

56 

225.0 

8.000 

1.0391 

,1054 

.0077 


114 

180,0 

14.400 

.9792 

.0993 

-.0041 

57 

247.5 

6.000 

1.0829 

.1090 

.0162 


115 

270.0 

14.400 

1 .0249 

.1039 

• 0049 

58 

315.0 

8.000 

1.0816 

.1097 

.0160 



. 



.. 
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TABLE II.- Continued 
(h) M = 2.70; a = 10° 


= 90.4 kPa 


TUBE 

THETA 

X /0 

P/ PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

1 

0 .0 

1,333 

.9577 

.0971 

-.0083 


59 

225.0 

0 ,333 

1.3393 

.1358 

.0665 

2 

90,0 

1.333 

1 .1001 

.1115 

.0196 


60 

45.0 

8.667 

.6953 

.0705 

-.0597 

3 

180.0 

1 .333 

2.1121 

.2142 

.2179 


61 

135.0 

8.667 

1.1264 

.1142 

. 02.48 

4 

270.0 

1.333 

1 .6189 

, 1641 

.1213 


62 

202,5 

8.667 

1.6055 

. 1628 

.1106 

5 

0.0 

2.667 

,6735 

.0683 

-.0640 


63 

225.0 

8.667 

1.6385 

.1661 

.1251 

6 

90.0 

2.667 

.6230 

.0632 

-.0739 


64 

247.5 

8.667 

1 .3866 

, 1406 

.0758 

7 

160.0 

2.667 

1.2120 

.1229 

.0415 


65 

315.0 

8.667 

.6666 

.0676 

-. 0653 

0 

270.0 

2 .667 

.9347 

.0948 

-.0128 


66 

225.0 

9.000 

2.0454 

.2074 

.2049 

9 

0.0 

4.000 

.6523 

.0661 

-.0681 


67 

45.0 

9,333 

.5843 

.0592 

-.0015 

10 

10.0 

4.000 

.6222 

. 0834 

-.0348 


68 

135.0 

9.333 

1 .0974 

.1113 

,0191 

11 

20.0 

4,000 

.8913 

.0904 

-.0213 


69 

202.5 

9,333 

1.6356 

,1650 

.1245 

12 

30.0 

4.000 

,8638 

.0876 

-.0267 


70 

225.0 

9.333 

1.9170 

.1944 

.1797 

13 

40.0 

4.000 

.7535 

,0764 

-.0483 


71 

247.5 

9.333 

2.0107 

.2039 

.1981 

14 

50.0 

4 .000 

.6320 

.0641 

-.0721 


72 

315.0 

9.333 

.6609 

.0670 

-.0649 

15 

60.0 

4,000 

.6469 

. 0656 

-.0692 


73 

225.0 

9.667 

1.7639 

,1789 

.1497 

16 

70.0 

4,000 

. 6607 

.0670 

-.0665 


74 

45.0 

10.000 

.5020 

.0509 

-.0976 

17 

80.0 

4.000 

.6511 

.0660 

-.0684 


75 

135.0 

10.000 

1.0150 

. 1030 

.0031 

16 

90.0 

4.000 

.6434 

.0652 

-.0699 


76 

202.5 

10.000 

1.5068 

.1520 

.0993 

19 

180.0 

4,000 

1.0959 

.1111 

.0168 


77 

225.0 

10.000 

1.5627 

.1504 

.1103 

20 

270.0 

4,000 

.8315 

.0643 

-.0330 


78 

247.5 

10.000 

1.7750 

.1800 

.1519 

21 

0.0 

5.333 

.6611 

.0670 

-.0664 


79 

315.0 

10.000 

.5493 

.0557 

-.0883 

22 

90,0 

5.333 

,6695 

.0679 

-.0648 


80 

0.0 

10.667 

.7407 

.0759 

-.0493 

23 

160.0 

5.333 

1.1010 

.1116 

.0198 


81 

45.0 

10.667 

.6100 

.0619 

-.0764 

24 

270,0 

5.333 

.7828 

.0794 

-.0426 


82 

90.0 

10.667 

,7965 

.0608 

-.0399 

25 

0 . 0 

6.200 

.7263 

.0736 

-.0536 


83 

135.0 

10.667 

1.0192 

.1033 

.0036 

26 

10.0 

6.200 

.9170 

, 0930 

-.0163 


84 

180,0 

10,667 

1.2950 

.1314 

.0500 

27 

20.0 

6.200 

.9451 

.0956 

-.0108 


85 

225.0 

10.667 

1.4035 

.1423 

.0791 

20 

30.0 

6,200 

.9327 

.0946 

-.0132 


86 

270.0 

10.667 

.9313 

.0944 

-.0135 

29 

40.0 

6.200 

.8653 

.0877 

-.0264 


87 

315.0 

10.667 

.6274 

.0636 

-.0730 

30 

50.0 

6.200 

.6743 

.0604 

-.0638 


88 

0.0 

11.330 

.7361 

.0746 

-.0517 

31 

60.0 

6.200 

,6873 

.0697 

1 -.0613 


09 

45,0 

11.330 

.6100 

,0619 

-.0764 

32 

70.0 

6.200 

. 69 57 

.0705 

1 -.0596 


90 

90.0 

11.330 

.8340 

.0046 

-.0325 

33 

80 .0 

6.200 

.6872 

.0697 

-.0613 


91 

135.0 

11.330 

1 .1131 

. 1129 

.0222 

34 

90.0 

6. 200 

.6901 

,0700 

-.0607 


92 

180.0 

11.330 

1.3357 

.1354 

.0658 

35 

135.0 

6.200 

. 7247 

.0735 

-.0539 


93 

225.0 

11.330 

1.0988 

.1114 

.0194 

36 

180.0 

6.200 

1.1025 

.111 8 

.0201 


94 

270.0 

11.330 

.7895 

.0801 

-.0412 

37 

225.0 

6.200 

1 .1159 

. 1131 

.0227 


95 

315.0 

11. 330 

.8228 

.0834 

-.0347 

38 

270.0 

6.200 

.7514 

.0762 

-.0487 


96 

0.0 

: 12.000 

.8092 

.0820 

-.0374 

39 

315.0 

6.200 

.6911 

.0701 

-.0605 


97 

45.0 

12.000 

.0948 

.0907 

-.0206 

40 

0.0 

7,333 

.722 3 

.0732 

-.0544 


98 

90.0 

12.000 

.8266 

.0640 

-.0336 

41 

45 , C 

7.333 

.7269 

,0737 

-.0535 


99 

135.0 

12.000 

1,0008 

.1096 

.0158 

42 

90.0 

7.333 

.7586 

.0769 

-.0473 


100 

180.0 

12.000 

1,2200 

. 1237 

.0431 

43 

135.0 

7.333 

. 7274 

.0738 

-.0534 


101 

225.0 

12.000 

.9712 

.0985 

-.3056 

44 

180.0 

7.333 

1.0706 

.1085 

,0138 


102 

270.0 

12.000 

.7446 

.0755 

-.0501 

45 

202.5 

7.333 

1.1351 

.1151 

.0265 


103 

315.0 

12.000 

.0403 

.0652 

! -.0313 

46 

225,0 

7.333 

1.0749 

.1090 

.0147 

1 

104 

0.0 

13.333 

.8092 

.0820 

-.0374 

47 

247,5 

7.333 

.9375 

. 0951 

-.0122 


105 

45.0 

13.333 

.9663 

,0980 

-.0066 

48 

270.0 

7.333 

. 7306 

.0741 

-.0528 


106 

90.0 

13.333 

.762 7 

.0773 

-.0465 

49 

315,0 

7.333 

.7335 

.0744 

-.0522 


107 

135.0 

13.333 

1.0388 

.1053 

. J 076 

50 

202,5 

7.667 

1.2065 

.1223 

,0405 


108 

180.0 

13.333 

1.1184 

.1134 

.0232 

51 

225.0 

7.667 

1.0822 

.1097 

.0161 


109 

225.0 

13.333 

.9375 

.0951 

-.0123 

52 

2 47.5 

7.667 

.9941 

.1008 

-.0012 


110 

270.0 

13.333 

.8451 

.0057 

-.0304 

53 

45.0 

0.000 

.7271 

.0737 

-.0535 


111 

315.0 

13. 333 

,0336 

.0045 

-.0326 

54 

135,0 

8.000 

.7790 

.0790 

-.0433 


112 

0.0 

14.400 

.9443 

.0957 

-.3109 

55 

202 .5 

8.000 

1.2577 

.1275 

.0505 


113 

90.0 

14.400 

.7893 

.0600 

-.0413 

56 

225,0 

8,000 

1.1514 

.1167 

,0297 


114 

180.0 

14.400 

1.1043 

.1120 

.0204 

57 

247.5 

0.000 

1.2774 

.1295 

.0544 


115 

270,0 

14.400 

.7889 

.0600 

-.0414 

58 

315.0 

6.000 

.7148 

.0725 

-.0559 
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table II.- Continued 


(i) M = 2.70; a = 20° 


P( = 89.7 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PISF 

P / PT 2 

CP 

1 

0.0 

1.333 

,7403 

.0751 

-.0509 


59 

225.0 

8.333 

2.7541 

.2792 

.3437 

2 

90.0 

1.333 

.8135 

.0825 

-.0365 


60 

45.0 

8.667 

.5186 

.0526 

-.0943 

3 

180.0 

1.333 

3.7665 

.3819 

.5421 


61 

135.0 

8.667 

1.4137 

.1433 

.0811 


270.0 

1.333 

2.3197 

.2352 

.2586 


62 

202.5 

8.667 

3.4540 

.3502 

.4809 

5 

0.0 

2.667 

.3613 

.0366 

-.1252 


63 

225 .0 

8.667 

3.5395 

.3569 

.4976 

6 

90.0 

2.667 

.3596 

.0365 

-.1255 


64 

247.5 

8.667 

3.5574 

.3607 

.5011 

7 

160.0 

2 .667 

2.3513 

.2384 

.2646 


65 

315.0 

8 .667 

.3712 

.0376 

-.1232 

8 

2 70.0 

2,667 

1.3352 

.1354 

,0657 


66 

225.0 

9.000 

4.2180 

.4277 

.6306 

9 

0.0 

4.000 

.4200 

.0426 

-.1137 


67 

45.0 

9,333 

.4120 

.0418 

-.1152 

10 

10.0 

4 .000 

.4616 

.0468 

-.1055 


68 

135.0 

9.333 

1.6876 

.1711 

.1347 

11 

20.0 

4.000 

.6332 

.0642 

-.0719 


69 

202.5 

9.333 

3.6569 

.3710 

.5210 

12 

30.0 

4.000 

*6031 

.0611 

-.0778 


70 

225.0 

9.333 

3.9362 

.3991 

.5754 

13 

40.0 

4.000 

.4402 

.0446 

-.1097 


71 

247.5 

9.333 

4.0813 

.4138 

.6038 


50 .0 

4.000 

.4208 

.0427 

-.1135 


72 

315.0 

9.333 

.4185 

.0424 

-.1140 

15 

60.0 

4 .000 

.4389 

.0445 

-.1100 


73 

225.0 

9.667 

3.7659 

.3818 

.5420 

16 

70.0 

4.000 

.4541 

.0460 

-.1070 


74 

45.0 

10.000 

.2896 

.0294 

-.1392 

17 

80.0 

4.000 

.4626 

.0469 

-.1053 


75 

135.0 

10.000 

1 . 5606 

.1582 

.1098 

18 

90.0 

4.000 

.4526 

.0459 

-.1072 


76 

202.5 

10.000 

3,5334 

.3583 

.4965 

19 

160.0 

4.000 

2.1083 

.2138 

.2172 


77 

225.0 

10.000 

3.5870 

.3637 

.5070 

20 

2 70.0 

4.000 

1.1458 

.1162 

.0286 


78 

247.5 

10.000 

3.6722 

. 3723 

. 5236 

21 

0.0 

5.333 

.5077 

.0515 

-.0965 


79 

315.0 

10.000 

.4174 

.0423 

-.1142 

22 

90.0 

5.333 

,5255 

.0533 

-.0930 


80 

0,0 

10.667 

.4487 

.0455 

-.1080 

23 

180.0 

5.333 

2.0557 

.2084 

• 2069 


81 

45.0 

10.667 

• 5108 

.0518 

-.0959 

2 ^ 

270.0 

5.333 

1.0746 

.1090 

,0146 


62 

90.0 

10.667 

1.0697 

.1085 

.0137 

25 

0.0 

6.200 

.5258 

.0533 

-.0929 


83 

135.0 

10.667 

1.7277 

.1752 

.1426 

26 

10. 0 

6.200 

,5572 

.0565 

-.0868 


84 

180.0 

10.667 

2.2585 

.2290 

• 2466 

27 

20.0 

6.200 

,5919 

.0600 

*.0800 


85 

225.0 

10.667 

3.2648 

.3331 

.4477 

28 

30.0 

6.200 

.5892 

.0597 

-.0805 


86 

270.0 

10.667 

1.0156 

.1030 

.0030 

29 

40.0 

6,200 

.5476 

.0555 

-.0886 


87 

315.0 

10.667 

.5316 

.0539 

-.0918 

30 

50.0 

6.200 

.5383 

.0546 

-.0905 


88 

0.0 

11.330 

.6177 

.0626 

-.0749 

31 

60.0 

6.200 

,5332 1 

.0541 

-.0915 


89 

45.0 1 

11.330 

.5108 

.0518 

-.0959 

32 

70.0 

6.200 

,5492 

.0557 

-.0883 


90 

90.0 : 

11.330 

1.0279 

.1042 

.0055 

33 

80.0 

6,200 

.5517 

. 05 59 

-.0879 


91 

135.0 

11.330 

1.6900 

. 1916 

.1744 

3 <» 

90.0 

6.200 

»5575 

.0565 

-.0867 


92 

180.0 

11.330 

2.3758 

.2409 

,2696 

35 

135.0 

6.200 

.9072 

.0920 

-.0182 


93 

225.0 

11.330 

2.2234 

. 2254 

.2397 

36 

180.0 

6.200 

2.0869 

.2116 

.2134 


I 94 

270.0 

11.330 

.9470 

.0960 

-.0104 

37 

225.0 

' 6.200 

2.1882 

.2219 

.2329 


i 95 

315.0 

11.330 

. 3759 

.0381 

-.1223 

36 

270.0 

6.200 

j 1.0366 

.1051 

.0072 


96 

0.0 

12.000 

.7214 

.0731 

-.0546 

39 

315.0 

6.200 

1 .5546 

.0562 

-.0673 


97 

45.0 

12, 000 

.6497 

,0659 

-.0686 


0 .0 

7.333 

.5572 

.0565 

-.0868 


98 

90.0 

12.000 

.7138 

.0724 

-.0561 

^1 

45.0 

7.333 

.5655 

.0573 

-.0851 


99 

135.0 

12.000 

1.7510 

.1775 

.1472 

<»2 

90.0 

7,333 

.6452 

.0654 

-.0695 


100 

180.0 

12.000 

2.1365 

.2166 

.2227 

< i 3 

135.0 

7.333 

»9697 

1 .0983 

-.0059 


101 

225.0 

12.000 

1.7947 

.1820 

.1557 

44 

180.0 

7,333 

2.0903 

.2119 

.2137 


102 

270,0 

12.000 

.7095 

.0719 

-.0569 

45 

202.5 

7.333 

2,3033 

.2335 

,2554 


103 

315.0 

12 .000 

.4037 

,0409 

-.1169 

46 

225.0 

7,333 

2.1162 

.2146 

.2187 


104 

0.0 

13,333 

.7196 

,0730 

-.0550 

47 

247,5 

7,333 

1.6012 

.1624 

.1178 


105 

45.0 

13.333 

.5911 

.0599 

-.0801 

48 

270.0 

7.333 

1.0098 

.1024 

.0019 


106 

90 . 0 

13.333 

,4951 

.0502 

-.0989 

49 

315.0 

7,333 

.5865 

. 0595 

-.0810 


107 

135 .0 

13.333 

1.3064 

.1327 

.0604 

50 

202.5 

7.667 

2, 4742 

.2509 

.2889 


108 

180.0 

13.333 

1.8391 

.1865 

.1644 

51 

225.0 

7,667 

2 .1259 

.2156 

.2206 


109 

225.0 

13.333 

1.7088 

.1733 

.1389 

52 

247.5 

7.667 

1, 7017 

.1725 

.1375 


110 

270.0 

13.333 

.6677 

.0677 

-.0651 

53 

45.0 

8.000 

.5732 

.0581 

-.0836 


111 

315.0 

13.333 

.5503 

.0558 

-.0881 

54 

135.0 

8,000 

.6192 

.0831 

-.0354 


112 

0.0 

14.400 

.4455 

.0452 

-.1087 

55 

202.5 

6.000 

2 .6972 

.2735 

.3326 


113 

90.0 

14. 400 

.4746 

.0481 

-.1030 

56 

225.0 

8.000 

2.2284 

.2259 

.2407 


114 

180.0 

14.400 

1.9023 

.1929 

.1768 

57 

247.5 

8.000 

2.4476 

.2482 

.2837 

115 

270.0 

14.400 

.6539 

.0663 

-.0678 

58 

315.0 

8,000 

.5263 

.0534 

-.0928 
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TABLE II.- Continued 
(j) M = 2.70; a = 300 


= 90.4 kPa 


TUBE 

THETA 

X/0 - 

P/PINF 

P / PT2 

CP 


TUBE ^ 

THETA 

X/0 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

.3559 

.0361 

-.1262 


59 

225.0 

8.333 

4.1917 

.4250 

.62 55 

2 

90.0 

1.333 

.4857 

.0492 

-.1008 


60 

45.0 

0.667 

.2666 

.0270 

-.1437 

3 

180.0 

1 . 333 

4.34 93 

.4410 

.6563 


61 

135.0 

8.667 

1.6255 

.1851 

.1618 

4 

2 70.0 

1.333 

2.1632 

.2193 

.2279 


62 

202.5 

8.667 

4.4298 

.4491 

.6721 

5 

0.0 

2.667 

.2643 

.0268 

-.1442 


63 

225.0 

8.667 

4.9824 

.5052 

.7804 

6 

90.0 

2.667 

.2364 

.0240 

-.1496 


64 

247.5 

8.667 

5.1432 

.5215 

.8119 

7 

180.0 

2.667 

2.8952 

. 2935 

.3714 


65 

315.0 

8.667 

.3282 

.0333 

-.1317 

8 

270.0 

2.667 

1. 3788 

.1398 

.0742 


66 

225.0 

9.000 

5.9245 

.6007 

.9650 

9 

0.0 

4.000 

.2816 

.02 86 

-.1408 


67 

45.0 

9.333 

.2134 

.0216 

-.1541 

10 

10.0 

4.000 

.2910 

.0295 

-.1389 


68 

135,0 

9.333 

1.9009 

.1927 

,1766 

H 

20.0 

4 .000 

.3599 

.0365 

-.1254 


69 

202.5 

9,333 

5 .0054 

. 5075 

.7849 

12 

30.0 

4.000 

.3536 

. 0359 

-.1267 


70 

225.0 

9.333 

5,2245 

.5297 

.8278 

13 

40.0 

4.000 

.2992 

.0303 

-.1373 


71 

247.5 

9.333 

5.4467 

.5523 

.8714 

14 

50.0 

4.000 

.2946 

.0299 

-.1382 


72 

315.0 

9.333 

.3690 

.0394 

-.1197 

15 

60.0 

4.000 

.2994 

.0304 

-.1373 


73 

225.0 

9.667 

5.0460 

.5116 

.7929 

16 

70.0 

4.000 

.2935 

.0298 

-.1384 


74 

45.0 

10.000 

.2134 

.0216 

-.1541 

17 

80.0 

4.000 

.2979 

.0302 

-.1376 


75 

135.0 

10.000 

1.8541 

.1880 

.1674 

18 

90.0 

4.000 

.2840 

.0288 

-.1403 


76 

202.5 

10.000 

4,8185 

. 4886 

.7483 

19 

180.0 

4.000 

2.6690 

.2706 

. 3271 


77 

225.0 

10.000 

4.9153 

.4984 

.7672 

20 

270.0 

4.000 

1.2336 

.1251 

.0458 


78 

247.5 

10.000 

4,7687 

.4835 

.7385 

21 

0.0 

5.333 

.3038 

.0308 

-.1364 


79 

315.0 

10.000 

.3580 

.0363 

-.1258 

22 

90.0 

5.333 

. 3381 

.0343 

-.1297 


80 

0.0 

10.667 

.3084 

.0313 

-.1355 

23 

180.0 

5.333 

2.6434 

.2680 

.3221 


81 

45.0 

10.667 

.2379 

.0241 

-.1493 

24 

270.0 

5.333 

1. 1876 

.1204 

.0368 


82 

90.0 

10.667 

1.0023 

.1016 

,0005 

25 

0.0 

6.200 

.3274 

.0332 

-.1318 


83 

135.0 

10.667 

2.2514 

.2283 

.2452 

26 

10.0 

6.200 

.3392 

.0344 

-.1295 


84 

180.0 

10.667 

2.8579 

.2898 

.3641 

27 

20.0 

6.200 

. 3804 

.0386 

-.1214 


85 

225.0 

10.667 

3.9213 

.3976 

.5725 

28 

30.0 

6.200 

.3781 

.0383 

-.1219 


86 

270.0 

10.667 

1.4417 

,1462 

.0866 

29 

40.0 

6.200 

.3354 

.0340 

-.1302 


87 

315,0 

10.667 

.3516 

.0357 

-.1271 

30 

50.0 

6.200 

.3310 

.0336 

-.1311 


88 

0.0 

11.330 

.3942 

.0400 

-.1187 

31 

60.0 

6.200 

.3314 

.0336 1 

-.1310 


89 

45.0 

11,330 i 

.2379 

.0241 

-. 1493 

32 

70.0 

6.200 

.3450 

.0350 

-.1284 


90 

90.0 

11.330 i 

.7335 

.0744 

-. 0522 

33 

60.0 

6.200 

. 3495 

.0354 

-.1275 


91 

135.0 

11.330 , 

2,3449 

.2378 

. 2635 

34 

90.0 

6.200 

.3506 

,0355 

-.1273 


92 

IBO.O 

11.330 

3.0435 

. 3086 

.4004 

35 

135.0 

6.200 

.9915 

.1005 

-.0017 


93 

225,0 

11 .330 

2.7375 

.2776 

.3405 

36 

180.0 

6.200 

2.6897 

.2727 

.3311 


94 

270.0 

11.330 

1.1553 

.1171 

.0304 

37 

225.0 

6.200 

2 .8473 

.2887 

,..3620 


95 

315.0 

11.330 

.2134 

.0216 

-.1541 

36 

270.0 

6.200 

1.1903 

.1207 

.0373 


96 

0.0 

12.000 

.2908 

.0295 

-.1390 

39 

315.0 

6.200 

.3437 

. 0349 

-.1286 

j 

97 

45,0 

12.000 ' 

, 3293 

.0334 

-.1314 

40 

0.0 

7.333 

.3496 

.0354 

-.1274 


98 

90.0 

12.000 

.6123 

.0621 

-.0760 

41 

45.0 

7.333 

.3392 

.0344 

-.1295 


99 

135.0 

12.000 

1.9523 

.1980 

.1866 

42 

90.0 

7.333 

.424 5 

.0430 

-.1128 


100 

180.0 

12.000 

2.2532 

.2285 

.2456 

43 

135.0 

7.333 

1.0869 

.1102 

.0170 


101 

225.0 

12.000 ; 

2.2992 

.2331 

.2546 

44 

180.0 

7.333 

2.7209 

.2759 

.3372 


102 

270.0 

12.000 

.8360 

,0848 

-.0321 

45 

202.5 

7.333 

3 .0262 

. 3066 

.3971 


103 

315.0 

12.000 

.2134 

.0216 

-.1541 

46 

225.0 

7.333 

2.7741 

,2813 

.3477 


104 

0.0 

13.333 

.2906 

.0295 

-.1390 

47 

247.5 

7.333 

1.9777 

.2005 

.1916 


105 

45.0 

13.333 

.2511 

.0255 

-.1468 

48 

270.0 

7.333 

1.1658 

.1182 

.0325 


106 

90.0 

13.333 

.6012 

.0610 

-.0782 

49 

315.0 

7.333 

.3773 

.0383 

-.1220 


107 

135.0 

13.333 

1.2725 

.1290 

.0534 

50 

202.5 

7.667 

3.2407 

.3286 

.4391 


108 

180.0 

13.333 

2.1324 

.2162 

.2219 

51 

225.0 

7.667 

2. 7858 

.2825 

.3499 


109 

225.0 

13 .333 

2.1219 

.2151 

.2198 

52 

247.5 

7.667 

2 .2359 

.2267 

.2422 


110 

270.0 

13.333 

.7627 1 

.0773 

-.0465 

53 

45.0 

8.000 

.3440 

.0349 

-.1286 


111 

315.0 

13.333 

.3861 1 

.0391 

-.1203 

54 

135.0 

6.000 

.9603 

.0974 

-.0078 


112 

0.0 

14.400 

.2948 

.0299 

-.1382 

55 

202.5 

8.000 

3.8223 

.3875 

.5531 


113 

90.0 

14.400 

.3840 

.0389 

-.1207 

56 

225.0 

8.000 

2 .9544 

.2996 

.3830 


114 

180.0 

14.400 

2.2009 

,2232 

.2353 

57 

58 

247.5 

315.0 

8.000 

8.000 

2.9032 : 

.3346 

.2944 

.0339 

.3730 

-.1304 


115 

270.0 

14.400 

.7313 

.0741 

-.0527 
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table II.- Continued 


(k) M = 2.70; a = 40° 


= 90.4 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 


TJ0E 

THETA 

X/D 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

.2552 

.0259 

-.1460 


59 

225.0 

8.333 

8.8337 

.8957 

1.5351 

2 

90.0 

1 . 333 

.3983 

.0404 

-.1179 


60 

45.0 

8.667 

.2104 

.0213 

-.1547 

3 

180.0 

1.333 

5.6416 

.5720 

.9096 


61 

135.0 

8.667 

2.5937 

.2630 

.3123 

4 

270.0 

1.333 

2.5173 

,2552 

,2973 


62 

202.5 

8.667 

9,8929 

1.0031 

1.7427 

5 

0.0 

2,667 

.2104 

.0213 

-.1547 


63 

225.0 

0.667 

9,6537 

.9788 

1.6958 

6 

90.0 

2,667 

.2104 

.0213 

-.1547 


64 

247.5 

0,667 

9.1598 

.9287 

1.5990 

7 

180.0 

2*667 

4.0795 

.4136 

.6035 


65 

315.0 

8.667 

.3336 

.0338 

-.1306 

8 

270.0 

2 .667 

1.7554 

.1700 

.1480 


66 

225.0 

9.000 

8.2473 

.6362 

1.4202 

9 

0.0 

4.000 

.2255 

,0229 

-.1518 


67 

45,0 

9.333 

.2104 

.0213 

-.1547 

10 

10,0 

4,000 

.2338 

.0237 

-.1501 


66 

135.0 

9.333 

2.7278 

.2766 

.3366 

11 

20.0 

4.000 

.2614 

.0265 

-.1447 


69 

202.5 

9.333 

6,2536 

• 6341 

1.0295 

12 

30.0 

4.000 

.2543 

.0258 

-.1461 


70 

225,0 

9,333 

6.3659 

.6455 

1.0515 

13 

40.0 

4,000 

•22 94 

.0233 

-.1510 


71 

247.5 

9.333 

6,7092 

.6803 

1. 1180 

14 

50.0 

4,000 

.2286 

.0232 

-.1512 


72 

315.0 

9,333 

.3958 

.0401 

-.1104 

15 

60.0 

4.000 

.2386 

.0242 

-.1492 


73 

225.0 

9.667 

5.3249 

.5399 

.8475 

16 

70.0 

4 .000 

.2503 

.0254 

-.1469 


74 

45,0 

10.000 

.2104 

.0213 

-.1547 

17 

60 .0 

4.000 

.2449 

.0248 

-.1400 


75 

135.0 

10.000 

2.4394 

.2473 

,2821 

18 

90.0 

4,000 

.2114 

,0214 

-.1545 


76 

202.5 

10.000 

5.6010 

.5882 

.9408 

19 

180.0 

4.000 

3.9064 

.3961 

.5696 


77 

225.0 

10.000 

4.8690 

.4937 

.7582 

20 

270.0 

4.000 

1.6658 

.1689 

,1305 


78 

247.5 

10.000 

4. 6283 

.4693 

.7110 

21 

0.0 

5,333 

.2514 

,0255 

-.1467 


79 

315.0 

10.000 

.3915 

,0397 

-.1193 

22 

90.0 

5,333 

.2446 

.02 48 

-.1480 


80 

0.0 

10.667 

.2225 

• 0226 

-.1524 

23 

180.0 

5.333 

3.8569 

.3911 

.5598 


81 

45.0 

10.667 

. 2344 

• 0236 

-.1500 

24 

270.0 

5.333 

1.6606 

,1684 

.1295 


82 

90.0 

10.667 

1.2167 

,1234 

,0425 

25 

0.0 

6.200 

.2539 

.0257 

-.1462 


83 

135.0 

10.667 

3.3902 

.3446 

.4700 

26 

10 .0 

6.200 

.2545 

.0258 

-.1461 


84 

180.0 

10.667 

4.2330 

.4292 

.6336 

27 

20.0 

6.200 

. 2585 

.0262 

-.1453 


85 

225,0 

10.667 

4.1403 

.4198 

.6154 

28 

30.0 

6.200 

,2612 

.0265 

-.1448 


86 

270.0 

10.667 

1.7403 

.1765 

.1451 

29 

40.0 

6,200 

.2575 

,0261 

-.1455 


87 

315.0 

10,667 

.4979 

,0505 

-.0984 

30 

50.0 

6.200 

.2562 

.0260 

-.1458 


88 

0.0 

11.330 

. 3248 

.0329 

-.1323 

31 

60.0 

6.200 

.2593 

.0263 

-.1451 


89 

45.0 

11.330 

.2344 

.0238 

-.1500 

32 

70,0 

6.200 

.2610 

.0265 

-.1448 


90 

90,0 

11.330 

,94 87 

,0962 

-.0100 

33 

80.0 

6.200 

.2697 

.0273 

-.1431 


91 

135.0 

11.330 

2.6092 

.2646 

.3153 

34 

90.0 

6.200 

,2407 

.0244 

-.1488 


92 

180.0 

11.330 

2.7757 

.2814 

.3480 

35 

135.0 

6.200 

1 1.3430 

,1362 

.0672 


93 

225.0 

11. 330 

2.6966 

,2939 

.3721 

36 

180.0 

6.200 

3.8921 

, 3946 

.5666 


94 

270,0 

11.330 

1.2742 

.1292 

.0537 

37 

225.0 

6.200 

4.1457 

,4203 

.6164 


95 

315.0 

11.330 

.2554 

.0259 

-. 1459 

36 

270.0 

6,200 

1. 6174 

.1640 

.1210 


96 

0.0 

12,000 

.2401 

.0243 

-.1489 

39 

315.0 

6.200 

,2191 

.0222 

-.1530 


97 

45.0 

12,000 

.3206 

,0325 

-.1331 

40 

0.0 

7.333 

.2673 

,0271 

-.1436 


90 

90.0 

12.000 

.7842 

.0795 

-.0423 

41 

45.0 

7.333 

.2809 

,0285 

-.1409 


99 

135.0 

12.000 

1.7776 

.1802 

,1524 

42 

90.0 

7.333 

.3412 

. 0346 

-.1291 


100 

180.0 

12.000 

2.2335 

.2265 

.2417 

43 

135.0 

7.333 

1.4809 

.1501 

.0942 


101 

225.0 

12.000 

2.5330 

.2568 

.3004 

44 

180.0 

7,333 

, 3.9762 

.4032 

.5832 


102 

270.0 

12.000 

1.0035 

.1017 

.0007 

45 

202.5 

7,333 

4.4128 

.4474 

.6686 


103 

315.0 

12.000 

.2104 

.0213 

-.1547 

46 

225.0 

7.333 

4.0234 

.4079 

.5925 


104 

0.0 

13.333 

.2390 

.0242 

-.1491 

47 

2 47.5 

7.333 

2.8372 

.2877 

.3600 


105 

45.0 

13.333 

.3733 

.0379 

-.1228 

48 

270.0 

7.333 

1.5968 

.1619 

.1170 


106 

90.0 

13.333 

.6998 

.0710 

-.0508 

49 

315.0 

7,333 

.2386 

.0242 

-.1492 


107 

135.0 

13.333 

1.5694 

.1591 

.1116 

50 

202 .5 

7,667 

4.7753 

.4842 

.7398 


106 

160.0 

13.333 

3.0126 

• 3055 

.3944 

51 

2 25.0 

7.667 

4.0872 

.4144 

.6050 


109 

225.0 

13.333 

2.9501 

.2991 

.3822 

52 

247.5 

7 .667 

3, 3405 

.3387 

,4587 


110 

270.0 

13.333 

1.1636 

.1180 

.0321 

53 

45.0 

8.000 

.2505 

.0254 

-.1469 


111 

315.0 

13.333 

.2674 

.0271 

-.1436 

54 

135.0 

6.000 

1. 2290 

.1246 

.0449 


112 

0.0 

14.400 

.3495 

,0354 

-.1275 

55 

202.5 

8.000 

6,1506 

.6236 

1 ,0093 


113 

90.0 

14.400 

,3591 

.0364 

-.1256 

56 

225.0 

6.000 

5.5126 

.5589 

.8843 


114 i 

180.0 

14.400 

3.0824 

.3125 

.4061 

57 

247.5 

6,000 

6.4193 

.6509 

1.0620 


115 

270.0 

14.400 

1.0900 

.1105 

.0176 

56 

315.0 

8,000 

.2403 

.0244 

-.1489 
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TABLE II.- Concluded 


(1) M = 2.70; a = 50° 


= 90.4 kPa 


TUBE 

THETA 

X/D 

P/PIMF 

P / PT2 

CP 


TUBE 

THETA 

X/0 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

.2363 

• 0240 

-.1497 


59 

225.0 . 

8.333 

9.9335 

1.0072 

1.7506 

2 

90.0 

1.333 

.3603 

.0365 

-.1254 


60 

45,0 

0,667 

• 2110 

.0214 

-.1546 

3 

180.0 

1 . 333 

6.8822 

.6978 

1.1527 


61 

135.0 

8.667 

3.2406 

.3286 

.4391 

4 

270.0 

1.333 

2.8407 

• 2886 

• 3623 


62 

202.5 

8,667 

8.9603 

.9085 

1.5599 

5 

0 . 0 

2,667 

.2110 

.0214 

-.1546 


63 

225.0 

8.667 

8.8797 

.9003 

1.5441 

6 

90.0 

2,667 

. 2126 

.0216 

-.1543 


64 

247.5 

8 .667 

8.9816 

.9107 

1.5641 

7 

1 80.0 

2.667 

5.4420 

.5516 

.8705 


65 

315.0 

8,667 

.4070 

.0413 

-.1162 

6 

2 70.0 

2,667 

2,1982 

.2229 

• 2348 


66 

225.0 

9,000 

8.0461 

.6158 

1.3808 

9 

0.0 

4 .000 

,2124 

.0215 

-.1543 


67 

45,0 

9.333 

.2110 

.0214 

-.1546 

10 

10. 0 

4,000 

.2193 

. 0222 

-.1530 


66 

135.0 

9.333 

2.9615 

.3003 

.3844 

11 

20.0 

4.000 

. 2185 

.0222 

-.1531 


69 

202.5 

9.333 

7,7700 

.7878 

1 ,3267 

12 

30.0 

4.000 

,2179 

.0221 

-.1533 


70 

225.0 

9.333 

7.5673 

,7673 

1.2870 

13 

40.0 

4.000 

.2135 

.0216 

-.1541 


71 

247.5 

9,333 

7.7463 

.7854 

1.3220 

14 

50,0 

4.000 

.2114 

.0214 

-.1545 


72 

315.0 

9.333 

.3151 

.0319 

-.1342 

15 

60.0 

4.000 

,2147 

.0218 

-.1539 


73 

225,0 

9.667 

7.4477 

,7551 

1.2635 

16 

70.0 

4.000 

.2218 

.0225 

-.1525 


74 

45.0 

10. 000 

.2110 

,0214 

-.1546 

17 

80,0 

4.000 

.2120 

.0215 

-.1544 


75 

135.0 

10.000 

3.3366 

. 3363 

.4579 

18 

90.0 

4.000 

.2110 

.0214 

-.1546 


76 

202,5 

10.000 

6.6394 

.6732 

1.1051 

19 

180.0 

4.000 

5 .2104 

.5263 

.8251 


77 

225.0 

10.000 

6.7221 

.6816 

1.1213 

20 

270.0 

4 .000 

2,1465 

.2176 

.2247 


78 

247.5 

10.000 

6.6870 

.6780 

1.1144 

21 

0.0 

5.333 

.2256 

.0229 

-.1517 


79 

315.0 

10.000 

.2665 

.0290 

-.1398 

22 

90.0 

5.333 

,2110 

.0214 

-.1546 


60 

0.0 

10.667 

.2469 

.0250 

-.1476 

23 

1 80.0 

5,333 

5.1427 

,5214 

. ffll8 


81 

45.0 

10.667 

.2110 

.0214 

-.1546 

24 

270.0 

5,333 

2.1361 

.2168 

.2230 


82 

90.0 

10.667 

2.0846 

.2114 

.2125 

25 

0.0 

6.200 

.2500 

• 02 54 

-.1470 


83 

135.0 

10.667 

3.1809 

,3225 

.4274 

26 

10.0 

6.200 

.2513 

,0255 

-.1467 


04 

180.0 

10,667 

3.8672 

.3921 

.5619 

27 

20.0 

6.200 

.2526 

.0256 

-.1465 


85 

225.0 

10.667 

3.9280 

.3963 

.5738 

28 

30.0 

6.200 

.2534 

.0257 

-.1463 


86 

270.0 

10.667 

1.5030 

.1524 

.0986 

29 

40.0 

6.200 

.2513 

.0255 

-.1467 


87 

315.0 

10.667 

.3242 

.0329 

-.1324 

30 

50,0 

6.200 

.2511 

.0255 

-.1468 


88 

0.0 

11.330 

.2452 

• 0249 

-. 1479 

31 

60.0 

6,200 

.2526 

.0256 

-.1465 


89 

45.0 

11.330 

.2110 

.0214 

-.1546 

32 

70 . 0 

6.200 

.2563 

.0260 

-.1457 


90 

90.0 

11.330 

1.0664 

.1102 

.0169 

33 

80.0 

6.200 

. 2597 

,0263 

-.1451 


91 

135,0 

11 .330 

2.2671 

.2299 

.2483 

34 

90.0 

6.200 

.2110 

.0214 

-.1546 


92 

160.0 

11.330 

2.9798 

.3021 

.3880 

35 

135 ,0 

6.200 

1.7132 

. 1737 

.1390 


93 

225.0 

11.330 I 

3 .4187 

.3466 

.4740 

36 

160 . 0 

6.200 

5.2091 

.5282 

. 8248 


94 

270.0 

11.330 

1.3603 

.1379 

.0706 

37 

225.0 

6.200 

5,5666 

.5644 

.8949 


95 

315.0 ; 

11.330 

.2110 

.0214 

-.1546 

38 

270.0 

6.200 

2.0945 

.2124 

.2145 


96 

0.0 

12.000 

.2791 

.0283 

-.1413 

39 

315.0 

6.200 

.2508 

.0254 

-.1468 


97 

45.0 I 

12.000 

.3790 

.0384 

-.1217 

40 

0.0 

7.333 

.3169 

.0321 

-.1339 


98 

90.0 

12.000 

.7950 

• 0606 

-.0402 

41 

45.0 

7,333 

. 3167 

.0321 

-.1339 


99 

135.0 

12.000 

2.3101 

.2342 

.2567 

42 

90.0 

7.333 

.4362 

.0444 

-.1101 


100 

180.0 

12,000 

3.7729 

.3625 

.5434 

43 

135.0 

7.333 

1.9167 

.1943 

.1796 


101 

225.0 

12.000 

3.5788 

.3629 

.5054 

44 

180.0 

7.333 

5. 3393 

.5414 

.0504 


102 

270.0 

12.000 

1.4301 

.1450 

.0843 

45 

202.5 

7.333 

5.8304 

,5920 

.9481 


103 

315.0 

12.000 

.2819 

.0266 

-.1407 

46 

225.0 

7.333 

5.3374 

.5412 

,8500 


104 

0.0 

13.333 

.2793 

.0263 

-.1412 

47 

247.5 

7.333 

3.7586 

.3011 

,5406 


105 

45.0 

13.333 

.3427 

.0347 

-.1288 

48 

270.0 

7.333 

2,6645 

.2702 

.3262 


106 

90,0 

13.333 

.4376 

.0444 

-.1102 

49 

315,0 

7.333 

,3628 

.0366 

-.1249 


107 

135.0 

13.333 

1.5934 

,1616 

.1163 

50 

202 .5 

7.667 

9.5595 

.9693 

1.6773 


108 

180.0 

13.333 

4.1031 

.4160 

.6081 

51 

? 25.0 

7 . 66 ? 

8.2600 

,8375 

1.4227 


109 

225,0 

13.333 

4.2396 

.4299 

.6349 

52 

247,5 

7.667 

7,2584 

.7360 

1.2264 


110 

270.0 

13.333 

1,6287 

.1651 

.1232 

53 

45.0 

6.000 

• .2110 

.0214 

-.1546 


111 

315.0 

13.333 

.4796 

.0486 

-.1020 

54 

135,0 

6.000 

j 2,1080 

.2137 

.2171 


112 

0.0 

14.400 

.3970 

,0403 

-.1182 

55 

202 . 5 

6.000 

' 9.9821 

1.0121 

1.7602 


113 

90.0 

14 .400 

,2747 

.0278 

-.1421 

56 

225.0 

6 . 0 ( 0 

i ^.7171 

.9852 

1.7082 


114 

180.0 

14,400 

4.6098 

.4674 

.7074 

57 

247,5 

6 . 0CC 

j i»..9462 

1.1099 

1.9491 


115 

270.0 

14.400 

1.6124 

,1635 

.1200 

58 

315.0 

8.000 

1 >.■''323 

.0286 

-.1406 
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TABLE III.- BODY PRESSURE LISTING FOR 4> = 45° AND R = 2.5 x 10^ 

(a) M = 1 .60; a = 0° 








7 kPa 






TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /o 

P/PINF 

P / PT 2 

CP 

1 

6.6 

1.333 

1.1521 

.3028 

,0849 


59 

225.0 

8.333 

1.1714 

.3079 

.0956 

2 

90.0 

1.333 

1 ,1698 

.3074 

,0948 


60 

45.0 

8.667 

1.1910 

.3130 

• 1066 

3 

180.0 

1.333 

1.1564 

.3039 

.0873 


61 

135,0 

8.667 

1.1832 

.3110 

.1022 

4 

270.0 

1.333 

1.1573 

.3042 

.0878 


62 

202.5 

8,667 

1.1719 

.3080 

.0959 

5 

0.0 

2.667 

.8910 

.2344 

-.0604 


63 

225.0 

0,667 

1,1653 

.3062 

.0922 

6 

90.0 

2.667 

. 8934 

. 2348 

-.0595 


64 

247.5 

8.667 

1.1855 

. 3116 

.1035 

7 

180.0 

2.667 

,8916 

.2343 

-.0605 


65 

315.0 

8.667 

1.1832 

. 3110 

.1022 

8 

2 70.0 

2.667 

.8914 

.2343 

-.0606 


66 

225.0 

9.000 

1.1761 

.3091 

.0983 

9 

0.0 

4.000 

.9544 

,2508 

-.0254 


67 

45.0 

9,333 

1 .0431 

.2741 

.0241 

10 

10.0 

4.000 

.9552 

.2510 

-.0250 


68 

135.0 

9.333 

1.0064 

.2645 

,0036 

11 

20.0 

4.000 

.9566 

.2515 

-.0241 


69 

202.5 

9,333 

1.0274 

.2700 

.0153 

12 

30.0 

4.000 

,9504 

.2498 

-.0277 


70 

225,0 

9.333 

1 ,0407 

,2735 

,0227 

13 

40.0 

4.000 

,9465 

, 248-8 

-.0299 


71 

247.5 

9.333 

1.0456 

.2748 

.0254 

14 

50 .0 

4.000 

.9465 

,2488 

-.0299 


72 

315.0 

9,333 

,9952 

.2616 

-,0027 

i5 

60 . C 

4 ,000 

,9446 

.2463 

-.0309 


73 

225,0 

9.667 

, 966 8 

. 2541 

-,0185 

16 

70.0 

4.000 

.9459 

.2486 

-.0302 


74 

45,0 

10,000 

.9227 

,2425 

-,0431 

17 

80.0 

4.000 

.946 2 

.2487 

-.0300 


75 

135.0 

10. 000 

.8580 

. 2255 

-,0792 

18 

90.0 

4.000 

.9463 

.2487 

-.0300 


76 

202,5 

10 .000 

.8879 

. 2334 

-.0626 

19 

1 80.0 

4,000 

.9402 

.2471 

-.0334 


77 

225.0 

10,000 

.9006 

,2367 

-,0554 

20 

270.0 

4.000 

.95 86 

.2519 

-.0231 


78 

247,5 

10.000 

.8684 

.2335 

-.0623 

21 

0.0 

5.333 

.9810 

.2578 

-.0106 


79 

315,0 

10.000 

. 8268 

.2178 

-.0956 

22 

90.0 

5.333 

,9769 

, 2:67 

-.0129 


80 

0.0 

10,667 

.9357 

. 2459 

-.0359 

23 

180.0 

5,333 

,9861 

,2592 

-.0078 


81 

45.0 

10.667 

.8659 

.2276 

-,0748 

24 

270 .0 

5.333 

,9845 

.2586 

-.0086 


82 

90.0 

10. 667 

.93 90 

.2468 

-.0340 

25 

0.0 

6,200 

,9910 

.2605 

-.0050 


83 

135.0 

10.667 

.9083 

.2387 

-,0511 

26 

10.0 

6,200 

.9884 

.2598 

-.0065 


84 

180.0 

10.667 

.9451 

.2484 

-.0306 

27 

20 .0 

6.200 

,9992 

.2626 

-.0005 


85 

225,0 

10.667 

.8871 

.2331 

-.0630 

28 

30.0 

6,200 

.995 7 

.2617 

-.0024 


86 

270,0 

10.667 

.9415 

. 2475 

-.0326 

29 

40.0 

6,200 

,9962 

.2618 

-.0021 


87 

315.0 

10,667 

.8679 

.2333 

-.0626 

30 

50.0 

6,200 

.9918 

.2607 

-.0046 


88 

0.0 

11.330 

,9927 

.2609 

-,0041 

31 

60.0 

6,200 

,9920 

, 2607 

-.0044 


89 

45.0 

11. 330 

.8659 

.2276 

-.0748 

32 

70.0 

6.200 

,9908 

.2604 

-.0051 


90 

90.0 

11.330 

,9823 

.2562 

-.0099 

33 

60,0 

6,200 

.9865 

,2593 

-.0075 


91 

135 ,0 

11.330 

1.0016 

. 2632 

,0009 

34 

90 . 0 

6.200 

.9852 

.2589 

-.0083 


92 

180.0 

11.330 

.9736 

.2559 

-.0146 

35 

135.0 

6,200 

,9913 

.2605 

-.0049 


93 

225.0 

11.330 

.9734 

.2558 

-.0149 

36 

180.0 

6.200 

1 .0021 

.2634 

.0011 


94 

270,0 

11.330 

.9840 

.2586 

-.0089 

37 

225.0 

6.200 

1.0012 

.2631 

.0006 


95 

315.0 

11.330 

,9867 

.2593 

-.0074 

38 

2 70 .0 

6 , 200 

.9997 

.2627 

-.0001 


96 

0.0 

12.000 

,9904 

1 .2603 

-.0053 

39 

315.0 

6,200 

,9951 

.2615 

-.0020 


97 

45,0 

12.000 

.9886 

.2598 

-.0064 

40 

0.0 

7 , 333 

.9946 

.2614 

-.0030 


98 

90.0 

12.000 

,9870 

.2594 

-.0072 

41 

45.0 

7,333 

.9963 

.2618 

-.0021 


99 

135.0 

12.000 

,9903 

,2603 

-.0054 

42 

90.0 

7,333 

1.0025 

.2635 

.0014 


100 

180.0 

12 .000 

.9881 

. 2597 

-.0066 

43 

135.0 

7,333 

1.0056 

.2643 

.0031 


101 

225.0 

12.000 

.9914 

.2606 

-.0048 

44 

130.0 

7.333 

.996 9 

.2620 

-.0017 


102 

270.0 

12.000 

.9823 

. 2582 

-.0099 

45 

202.5 

7.333 

.9672 

.2542 

-.0183 


103 

315.0 

12 .000 

.9865 

,2593 

-.0075 

46 

225.0 

7.333 

.9615 

.2527 

-.0215 


104 

0.0 

13.333 

.9899 

.2601 

-.0057 

47 

247.5 

7.333 

1.0125 

.2661 

.0070 


105 

45.0 

13.333 

1.0211 

.2684 

.0118 

46 

270.0 

7 ,333 

1.0146 

.2667 

.0082 


106 

90.0 

13.333 

1.0270 

. 2699 

.0151 

49 

315.0 

7,333 

1 ,0028 

,2636 

,0016 


107 

135.0 

13.333 

1.0252 

,2694 

.0140 

50 

202.5 

7,667 

1,0557 

.2775 

.0311 


108 

180,0 

13 .333 

1,0340 

.2717 

.0189 

51 

225,0 

7.667 

1.0222 

.2687 

.0124 


109 

225.0 

13.333 

1 .0263 

.2697 

.0147 

52 

247.5 

7,667 

1,0511 

.2762 

.0285 


110 

270.0 

13.333 

1 .0268 

.2704 

.0161 

53 

45.0 

8.000 

1 ,0700 

.2812 

.0391 


111 

315.0 

13.333 

1.0147 

.2667 

.0082 

54 

135.0 

8.000 

1.0565 

.2777 

.0315 


112 

0.0 

14.400 

1.0258 

.2696 

.0144 

55 

202.5 

6,000 

1.0619 

.2843 

.0457 


113 

90.0 

14.400 

1.0202 

,2681 

.0113 

56 

225.0 

0.000 

1.0524 

.2766 

,0292 


114 

180,0 

14.400 

1.0287 

,2704 

.0160 

57 

247.5 

6.000 

1.0745 

.2824 

,0416 


115 

270.0 

14.400 

1 .0204 

.2682 

.0114 

58 

315,0 

6.000 

1.0774 

.2832 

.0432 


. 

_ 



... - , 


— 


34 



TABLE III 


Continued 


(b) M = 1.60; a = 10° 


Pj = 54.5 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 


TUBE 

THETA 

X/0 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

• 9606 

.2525 

-.0220 


59 

225.0 

8.333 

1.6046 

.4217 

.3374 

2 

90.0 

1.333 

.9618 

.2528 

-.0213 


60 

45 .0 

8.667 

.8736 

.2296 

-.0705 

3 

180.0 

1.333 

1.3096 

.3442 

.1728 


61 

135.0 

8.667 

1.0642 

.2797 

.0358 

4 

270.0 

1.333 

1.3244 

.3481 

.1610 


62 

202.5 

8.667 

1.8226 

.4790 

,4590 

5 

0.0 

2.667 

.7843 

.2061 

-.1204 


63 

225.0 

8.667 

1.7640 

.4636 

.4263 

6 

90.0 

2.667 

.7852 

.2064 

-.1199 


64 

247.5 

8.667 

1.7716 

.4656 

.4306 

7 

1 60.0 

2.667 

.9404 

.2472 

-.0333 


65 

315.0 

8.667 

1.0492 

.2757 

.0275 

8 

270.0 

2.667 

.9521 

.2502 

-.0267 


66 

225.0 

9.000 

1,8182 

.4779 

.4566 

9 

0.0 

4.000 

.8055 

.2117 

-.1085 


67 

45.0 

9.333 

.7931 

.2064 

-.1155 

10 

10.0 

4.000 

.8840 

.2323 

-.0648 


68 

135.0 

9.333 

.9250 

. 2431 

-.0418 

11 

20.0 

4.000 

.96 96 

.2548 

-.0170 


69 

202.5 

9.333 

1.5423 

.4053 

.3026 

12 

30.0 

4.000 

.9847 

.2588 

-.0085 


70 

225.0 

9.333 

1.5554 

.4088 

.3100 

13 

40.0 

4 .000 

.9686 

.2598 

-.0063 


71 

247.5 

9.333 

1.6055 

.4219 

.3379 

14 

50 .0 

4.000 

,992 3 

.2606 

-.0043 


72 

315.0 

9.333 

.9689 

.2546 

-.0174 

15 

60.0 

4.000 

.9824 

.2582 

-.0098 


73 

225.0 

9.667 

1 .4534 

.3620 

,2530 

16 

70.0 

4.000 

.9650 

,2536 

-.0195 


74 

45.0 

10.000 

.5935 

.1560 

-.2269 

17 

80.0 

4.000 

.8793 

.2311 

-.0674 


75 

135.0 

10.000 

.6469 

.2231 

-.0843 

18 

90.0 

4 . 000 

.8118 

.2133 

-.1050 


76 

202 ,5 

10.000 

1.3702 

.3601 

.2066 

19 

IBO.O 

4.000 

.6870 

.2331 

-.0631 


77 

225 .0 

10.000 

1.3806 

.3628 

,2124 

20 

270.0 

4.000 

.9119 

.2397 

-.0492 


78 

247,5 

10.000 

1.3180 

.3464 

.1775 

21 

0.0 

5,333 

.8354 

,2196 

-.0918 


79 

315.0 

10.003 

.8473 

.2227 

-.0852 

22 

90.0 

5.333 

.6233 

.2164 

-.0986 


80 

0.0 

10.667 

.7902 

.2077 

-.1171 

23 

180.0 

5.333 

.8925 

,2346 

-.0600 


81 

45.0 

10.667 

.6462 

.1698 

-.1974 

24 

270.0 

5.333 

.9149 

.2404 

-.0475 


82 

90.0 

10.667 

.7841 

.2061 

-.1205 

25 

0 . 0 

6.200 

.8524 

.2240 

-.0823 


83 

135.0 

10.667 

1.0017 

.2633 

.0010 

26 

10.0 

6.200 

.8759 

.2302 

-.0693 


84 

180.0 

10.667 

1.1863 

.3118 

.1040 

27 

20.0 

6.200 

.9804 

.2577 

-.0109 


85 

225.0 

10.667 

1.1388 

.2993 

.0775 

28 

30.0 

6.200 

1.0119 

.2660 

.0067 


86 

270.0 

10.667 

1.1727 

.3082 

.0964 

29 

40.0 

6.200 

1.0205 

.2682 

.0115 


87 

315.0 

10.667 

,9689 

.2546 

-.0173 

30 

50.0 

6,200 

1 .0172 

.2673 

.0096 


88 

0.0 

11.330 

.9257 

. 2433 

-.0415 

31 

60.0 

6.200 

1.0122 

.2660 

.0068 


89 

45.0 

11 .330 

.6462 

.1698 

-.1974 

32 

70.0 

^.200 

.9775 

.2569 

-.0126 


90 

90.0 

11.330 

.9272 

.2437 

-.0406 

33 

80.0 

6.200 

.8749 

.2299 

-.0698 


91 

135.0 

11.330 

.9957 

.2617 

-.0024 

34 

90.0 

6.200 

.8421 

.2213 

-.0881 


92 

180.0 

11.330 

1.0763 

.2829 

.0426 

35 

135.0 

6.200 

,8673 

.2279 

-.0741 


93 

225.0 

11.330 

1,0805 

.2640 

,0449 

36 

180.0 

6 . 200 

.9175 

.2411 

-.0461 


94 

270.0 

11.330 

1 .0875 

.2858 

.0488 

37 

225.0 

6.200 

1 .0362 

.2723 

,0202 


95 

315,0 

11.330 

.9959 

.2617 

-.0023 

38 

270.0 

6.200 

.9298 

! .2444 

-.0392 


96 

0.0 

12.000 

.9812 

.2579 

-.0105 

39 

315.0 

6.200 

.8609 

. 2263 

-.0776 


97 

45.0 

12.000 

1 .0271 

.2699 

.0151 

40 

0.0 

7.333 

. 8833 

.2322 

-.0651 


98 

90.0 

12.000 

.9740 

.2560 

-.0145 

41 

45,0 

7.333 

.9985 

.2624 

-.0008 


99 

135,0 

12.000 

.9525 

.2503 

-.0265 

42 

90.0 

7,333 

.9236 

.2427 

-.0426 


100 

160.0 

12.000 

1.0125 

.2661 

.0070 

43 

135.0 

7.333 

.8916 

.2343 

-.0605 


101 

225.0 

12.000 

1.0036 

.2638 

.0020 

44 

160.0 

7,333 

.9444 

.2482 

-.0310 


102 

270.0 

12.000 

1.0065 

.2645 

.0036 

45 

202.5 

7.333 

.9998 

.2628 

-.0001 


103 

315.0 

12.000 

.9515 

.2501 

-.0271 

46 

225.0 

7 . 333 

1.0180 

.2675 

.0100 


104 

0.0 

13.333 

.9829 

,2583 

-.0095 

47 

247.5 

7,333 

1.0107 

! ,2656 

.0060 


105 

45.0 

13.333 

1.0263 

,2697 

.0147 

48 

270 .0 

7 . 333 

.9526 

1 .2504 

-.0264 


106 

90.0 

13.333 

.9917 

.2606 

-.0046 

49 

315.0 

7.333 

.8910 

.2342 

-.0606 


107 

135.0 

13.333 

.9620 

.2528 

-.0212 

50 

202 . 5 

7 .667 

1. 1201 

.2944 

.0670 


108 

180.0 

13.333 

.9618 

.2528 

-.0213 

51 

225.0 

7.667 

1.0878 

.2859 

,0490 


109 

225.0 

13.333 

.9703 

.2550 

-.0166 

52 

247.5 

7.667 

1.1082 

.2912 

.0604 


110 

270,0 

13. 333 

.95 88 

,2520 

-.0230 

53 

4 5.0 

8.000 

1 .0658 

.2801 

,0367 


111 

315.0 

13.333 

.9531 

.2505 

-.0262 

54 

135.0 

8.000 

,8758 

.2302 

-.0693 


112 

0.0 

14.400 

,9944 

.2613 

-.0031 

55 

202.5 

8.000 

1.3872 

.3646 

.2161 


113 

90.0 

14.400 

.9891 

.2 599 

-.0061 

56 

225.0 

8.000 

1.2155 

.3194 

.1202 


114 

180.0 

14.400 

.9860 

.2591 

-.0078 

57 

58 

247.5 

315.0 

8.000 

8.000 

1 .2263 
.9126 

. 3223 
.2398 

.1263 

-.0488 


115 

270.0 

14.400 

.9662 

.25 39 

-.0188 
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TABLE III.- Continued 


Tube 

THETA 

X/D 

P/PINF 

1 

0.0 

1 .333 

.7331 

2 

90.0 

1.333 

.7356 

3 

180.0 

1.333 

1.4962 

<1 

270.0 

1.333 

1.5385 

5 

0.0 

2 .667 

.4837 

6 

90.0 

2.667 

.4753 

7 

160.0 

2 .66 7 

1.0492 

0 

2 70,0 

2.667 

1.0938 

9 

0.0 

4.000 

. 5520 

10 

10.0 

4.000 

.5239 

11 

20.0 

4.000 

.5337 

12 

30.0 

4 .000 

.7951 

13 

40.0 

4 .000 

,8700 

1 ^ 

50.0 

4.000 

.8956 

15 

60.0 

4.000 

,8431 

16 

70.0 

4.000 

.6311 

17 

60.0 

4.000 

.5079 

16 

90.0 

4.000 

.5285 

19 

180.0 

4.000 

,9434 

20 

270.0 

4.000 

1.0115 

21 

0.0 

5.333 

.5737 

22 

90.0 

5.333 

.5981 

23 

180. 0 

5.333 

.8963 

2 ^ 

270.0 

5.333 

.9757 

25 

0.0 

6.200 

.6786 

26 

10.0 

6.200 

.6879 

27 

20.0 

6.200 

.6492 

28 

30.0 

6.200 

.6 709 

29 

40.0 

6.200 

,7638 

30 

50.0 

6.200 

.7732 

31 

60.0 

6.200 

.6914 

32 

70.0 

6.200 

• 6261 

33 

1 80.0 

6.200 

.6721 

3 ^ 

90.0 

6.200 

.6861 

35 

135.0 

6.200 

.7585 

36 

160.0 

6.200 

,8961 

37 

225.0 

6.200 

1.2625 

38 

270.0 

6.200 

.9423 

39 

315.0 

6.200 

,7469 

^0 

0.0 

7.333 

.7531 

^1 

45.0 

7.333 

. 776 7 

hZ 

90.0 

7 . 333 

.7678 


135.0 

7.333 

.7828 


180.0 

7.333 

.9244 

45 

2 02.5 

7,333 

1.1298 

46 

225.0 

7.333 

1.2113 

47 

247.5 

7.333 

1.1568 

48 

270.0 

7,333 

.9414 

49 

315.0 

7,333 

.7750 

50 

202.5 

7.667 

1.3572 

51 

225.0 

7,667 

1.3550 

52 

247.5 

7.667 

1.3475 

53 

45.0 

8.000 

,8031 

54 

135.0 

6.000 

.7615 

55 

202.5 

8.000 

2.0927 

56 

225.0 

0.000 

2.0835 

57 

247.5 

6.000 

1 .9742 

58 

315.0 

8,000 1 

,7573 


(c) M = 1 .60; a = 20° 


Pj = 54.8 kPa 


P / PT2 

CP 


TUBE 

THETA 

.1927 

-.1490 


59 

225.0 

.1933 

-.1476 


60 

45,0 

.3932 

.2769 


61 

135.0 

.4043 

.3005 


62 

202.5 

.1271 

-.2881 


63 

225.0 

.1249 

-.2928 


64 

247.5 

.275 0 

.0275 


65 

315.0 

.2875 

.0523 


66 

225.0 

.1451 

-.2500 


67 

45.0 

.1377 

-.2657 


68 

135,0 

. 1403 

-.2602 


69 

202.5 

.2090 

-.1143 


70 

225.0 

.2307 

-.0681 


71 

247,5 

,2354 

-.0581 


72 

315,0 

.2216 

-.0876 


73 

225,0 

.1659 

-.2059 


74 

45 ,0 

.1335 

-.2746 


75 

135.0 

.1389 

-.2631 


76 

202,5 

.2479 

-.0316 


77 

225.0 

.2658 

.0064 


78 

247.5 

.1508 

-.2379 


79 

315.0 

.1572 

-.2243 


80 

0.0 

.2356 

-.0579 


81 

45,0 

.2564 

-.0135 


82 

90.0 

.1704 

-.1793 


83 

135.0 

.1806 

-.1742 


84 

180.0 

.1706 

-.1950 


85 

225.0 

.1763 

-.1836 


06 

270.0 

.2007 

-.1318 


87 

315.0 

.2032 

-.1266 


88 

0.0 

.1817 

-.1722 


89 

45.0 

.1645 

-.2087 


1 90 

1 90.0 

. 1766 

-.1830 


1 91 

1 135,0 

.1803 

-.1752 


92 

180.0 

. 1993 

-.1348 


93 

225,0 

.2355 

-.0580 


94 

270,0 

.3318 

.1465 


95 

315.0 

.2476 

-.0322 


96 

0.0 

.1963 

-.1412 


97 

45.0 

.1979 

-.1370 


90 

90.0 

.2041 

-.1246 


99 

135,0 

.2018 

-.1296 


100 

180.0 

.2057 

-.1212 


101 

225.0 

.2430 

-.0422 


102 

270.0 

.2969 

.0724 


103 

315.0 

.3183 

.1179 


104 

0.0 

.3040 

.0075 


105 

45,0 

,2474 

-.0327 


106 

90.0 

.2037 

-.1256 


107 

135.0 

.3567 

.1994 


100 

180.0 

. 3561 

.1981 


109 

225.0 

. 3541 

.1939 


110 

270.0 

.2111 

-.1099 


111 

315.0 

• 2001 

-.1331 


112 

0.0 

. 5500 

.6098 


113 

90.0 

.5476 

.6046 


114 

180,0 

. 5188 

.5436 


115 

270.0 

.1990 

-.1355 





X/D 

P/PINF 

P / PT2 

CP 

8.333 

2.4357 

• 6401 

.0012 

8.667 

.9936 

.2611 

-.0036 

0,667 

.6886 

.2335 

-.0622 

8,667 

2,5192 

• 6621 

,8478 

8.667 

2,4638 

.6475 

,6169 

8,667 

2.4969 

.6562 

.8353 

8,667 

.9046 

.2378 

-,0532 

9.000 

2,2527 

,5920 

v699i 

9.333 

^7224 

.1898 

-,1549 

9.333 

,8196 

.2154 

-.1007 

9 . 333 

1.9375 

.5092 

. 5232 

9.333 

1.9560 

.5141 

.5335 

9.333 

2,0624 

.5420 

.5929 

9.333 

.8412 

.2211 

-,0886 

9.667 

1,8939 

.4977 

,4988 

10.000 

, 5555 

,1460 

-.2480 

10.000 

.7915 

.2080 

-.1163 

10.000 

1,7822 

.4684 

.4365 

10.000 

1,7723 

.4658 

,4310 

10.000 

1,7460 

.4591 

,4168 

10,000 

,8058 

.2110 

-,1064 

10.667 

.8022 

.2108 

-.1104 

10,667 

.5609 

.1474 

-,2451 

10.667 

.7802 

,2050 

-.1227 

10.667 

1.0460 

.2749 

.0257 

10.667 

1.2710 

,3340 

,1512 

10.667 

1,2478 

.3279 

,1383 

10.667 

1,2530 

. 3293 

,1412 

10.667 

1,0340 

.271 0 

,0190 

11, 330 

,9116 

• 2396 

-.0493 

11 .330 

^5609 

. 1474 

-.2451 

11.330 

,9359 

.2460 

-.0358 

11.330 

1 ,0208 

.2683 

.0116 

11.330 

1,0470 

.2752 

.0263 

11,330 

1,0202 

• 2661 

.0113 

11.330 

1,0535 

.2769 

,0299 

11.330 

1.0019 

,2633 

,0011 

12.000 

.9901 

.2602 

-,0055 

12.000 

1.0625 

.2792 

,0349 

12.000 

,9956 

,2617 

-,0024 

12.000 

s 8672 

.2279 

-.0741 

12.000 

,9075 

.2365 

-.0516 

12.000 

,9174 

.2411 

-,0461 

12.000 

.9059 

.2381 

-.0525 

12,000 

.8521 

.2239 

-.0826 

13.333 

,9894 

• 2600 

-.0059 

13.333 

.9474 

.2490 

-.02 94 

13.333 

.9092 

.2390 

-.0507 

13.333 

.0347 

.2194 

-.0923 

13.333 

.8637 

.2270 

-,0760 

13,333 

,9004 

.2366 

-.0556 

13.333 

.8495 

.2233 

-.0040 

13.333 

.0255 

.2169 

-.0974 

14.400 

,8692 

.2284 

-.0730 

14.400 

,8627 

.2267 

-.0766 

14.400 

.9529 

.2504 

-.0263 

14. 400 

,9172 

.2411 

-.0462 
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TABLE III.- Continued 
(d) M = 1 .60; a = 30° 


Pf = 54.6 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P/PT2 

CP 


TUBE 

THETA 

x/o 

P/PINF 

P/PT2 

CP 

1 

0.0 

1.333 

.4653 

.1223 

-.2984 


59 

225.0 

8.333 

3.0928 

.6128 

1.1678 

2 

90.0 

1*333 

.4728 

.1243 

-.2942 


60 

45.0 

8.667 

.9430 

.2470 

-.0318 

3 

160.0 

1.333 

1.7207 

.4522 

.4022 


61 

135.0 

8,667 

.6557 

.1723 

-.1922 

k 

270.0 

1.333 

1.6063 

.4747 

.4499 


62 

202.5 

8.667 

2,9586 

.7776 

1,0930 

5 

0. 0 

2.667 

.4029 

.1059 

-.3332 


63 

225.0 

8.667 

2.9305 

.7702 

1,0773 

6 

90.0 

2.667 

.4063 

.1068 

-.3313 


64 

247.5 

8.667 

2.9335 

.7710 

1.0790 

7 

160.0 

2.667 

1.2563 

.3302 

.1430 


65 

315.0 

8.667 

.7201 

.1893 

-.1562 

6 

270.0 

2.667 

1.3307 

.3497 

.1845 


66 

225.0 

9.000 

2.7215 

.7152 

.9606 

<? 

0.0 

4.000 

.478 6 

.1258 

-.2909 


67 

45.0 

9.333 

.6332 

.1664 

-.2047 

10 

10.0 

4.000 

.4490 

.1180 

-.3075 


66 

135.0 

9.333 

.7224 

. 1898 

-.1549 

11 

20.0 

4.000 

. 4504 

.1164 

-.3067 


69 

202.5 

9.333 

2.5270 

.6641 

.8521 

12 

30.0 

4.000 

.4465 

.1173 

-.3089 


70 

225.0 

9.333 

2.5031 

.6578 

.8388 

13 

40.0 

4.000 

.5132 

. 1349 

-.2717 


71 

247.5 

9.333 

2.5554 

.6716 

.8680 

14 

50.0 

4.000 

.5381 

.1414 

-.2578 


72 

315.0 

9.333 

.7136 

.1876 

-.1598 

15 

60.0 

4.000 

.4689 

.1232 

-.2964 


73 

225.0 

9.667 

2.4218 

.6365 

.7934 

16 

70.0 

4.000 

.4550 

.1196 

-.3041 


74 

45.0 

10. 000 

.4223 

.1110 

-.3224 

17 

80.0 

4.000 

.4511 

,1186 

-.3063 


75 

135.0 

10.000 

.8302 

.2203 

-.0903 

16 

90.0 

4.000 

.4449 

.1169 

-.3098 


76 

202.5 

10.000 

2.1979 

.5776 

.6605 

19 

180.0 

4,000 

1.1299 

.2970 

.0725 


77 

225.0 

10.000 

2.2268 

.5852 

.6846 

20 

270.0 

4.000 

1,2424 

.3265 

.1353 


76 

247.5 

10.000 

2.2287 

.5857 

.6857 

21 

0.0 

5.333 

.5233 

.1375 

-.2660 


79 

315.0 

10.000 

.7747 

.2036 

-.1257 

22 

90.0 

5.333 

.5173 

.1360 

-.2694 


80 

0.0 

10 .667 

. 7759 

.2039 

-.1251 

23 

1 80.0 

5.333 

1 .0690 

.2862 

.0496 


81 

45.0 

10.667 

.4978 

. 1308 

-.2803 

24 

270.0 

5.333 

1.2133 

.3189 

,1190 


82 

90.0 

10.667 

.7261 

.1908 

-.1529 

25 

0. 0 

6.200 

.5552 

.1459 

-.2402 


83 

135.0 

10.667 

.902 5 

.2372 

-.0544 

26 

10.0 

6.200 

. 5587 

.1468 

-.2463 


84 

180.0 

10.667 

.9807 

.2578 

-.0107 

27 

20,0 

6,200 

.5559 

.1461 

-.2478 


05 

225.0 

10.667 

1 .3766 

. 3610 

.2101 

28 

30.0 

6.200 

.564 8 

. 1484 

-.2429 


86 

270.0 

10.667 

.9896 

. 2601 

-.0058 

29 

40.0 

6. 200 

.6202 

.1630 

-.2120 


87 

315.0 

10.667 

.0909 

.2341 

-.0609 

30 

50.0 

6.200 

.6248 

.1642 

-.2094 


80 

0.0 

11.330 

.8123 

.2135 

-.1048 

31 

60.0 

6.200 

. 5662 

.1488 

-.2421 


89 

45.0 

11.330 

.4970 

.1308 

-.2803 

32 

70.0 

6.200 

1 .5412 

. 1422 

-.2560 


90 

90.0 

11.330 

.7813 

.2053 

-.1220 

33 

60.0 

6.200 

.5446 

.1431 

-.2541 


91 

135.0 

11.330 

.8722 

.2292 

-.0713 

34 

90 .0 

6.200 

.5489 

.1443 

-.2517 


92 

100.0 

11.330 

.7718 

.2028 

-.1274 

35 

135.0 

6.200 

.5755 

.1512 

-.2369 


93 

225.0 

11.330 

.9747 

.2562 

-.0141 

36 

180.0 

6.200 

1.0887 

.2061 

.0495 


94 

270.0 1 

i 11.330 

.7860 

. 2068 

-.1190 

37 

225 .0 

6.200 

1.6545 

.4348 

.3652 


95 

315.0 

1 

, 11.330 

.8559 

.2249 

-.0804 

36 

2 70. 0 

6.200 

1.1704 

.3076 

.0951 


96 

0.0 

; 12.000 

.9050 

. 2378 

-.0530 

39 

315.0 

6.200 

1 .5690 

.1495 

-.2405 


97 

45.0 1 

! 12.000 

.8797 

.2312 

-.0o71 

40 

0.0 

7.333 

.5976 

.1571 

-.2245 


98 

90.0 ' 

12.000 

.9042 

.2376 

-.0534 

41 

45.0 

7.333 

.6740 

.1771 

-.1819 


99 

135.0 1 

I 12.000 

.6739 

.1771 

-.1820 

42 

90.0 

7.333 

.6143 

.1614 

-.2152 


100 

180.0 

1 12,000 

. 7144 

.1077 

-. 1594 

43 

135.0 

7.333 

.6128 

. 1610 

-.2161 


101 

225.0 

1 12.000 

.8846 

.2325 

-.0643 

44 

180.0 

7.333 

1 .1407 

.2998 

.0785 


102 

270.0 

12,000 

.7019 

.1045 

-.1663 

45 

202 .5 

7.333 

1.4697 

.3 863 

.2621 


103 

315.0 

1 12.000 

.6783 

.1783 

-.1795 

46 

225.0 

7. 333 

1 .5927 

. 4166 

.3307 


104 

0.0 

1 13.333 

.9034 

.2374 

-.0539 

47 

247.5 

7.333 

1,5840 

.4163 

.3259 


105 

45.0 

13.333 

.7042 

.1051 

-.1651 

48 

270.0 

7.333 

1.2523 

.3291 

.1408 


106 

1 90.0 

! 13.333 

.6639 

.1745 

-.1076 

49 

315.0 

7.333 

.6285 

.1652 

-.2073 


107 

135.0 

! 13.333 

.7832 

,2058 

-.1210 

50 

202.5 

7.667 

2.4829 

.6525 

.8275 


108 

160.0 

1 13.333 

.8479 

.2229 

-.0849 

51 

225.0 

7.667 

2 .4739 

.6502 

.8225 


109 

225.0 

13.333 

1.1658 

.3064 

.0925 

52 

247.5 

7.667 

2.4190 

.6358 

.7919 


110 

270.0 1 

13.333 

.0677 

. 2280 

-.0738 

53 

45.0 

8.000 

.7090 

.1063 

-.1624 


! Ill 

315.0 

13.333 

.7781 

.2045 

-.1238 

54 

135.0 

8.000 

.3653 

.0960 

-.3542 


112 

0.0 1 

14.400 

.7916 

.2080 

-.1163 

55 

202.5 

8.000 

3.0204 

.7938 

1.1274 


113 

90.0 1 

I 14.400 

.7899 

.2076 

-.1173 

56 

225.0 

6.000 

3.0076 

.7905 

1.1203 


114 

100.0 j 

1 14.400 

1 1.0285 

.2703 

.0159 

57 

58 

247.5 

315.0 

8,000 

6.000 

3.0645 

.4486 

.8054 

.1179 

1.1521 

-.3077 


115 

270.0 I 

! 

14.400 

.9545 

.2509 

-.0254 
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TABLE III.- Continued 
(e) M = 1 .60; a = 40° 


Pj , = 54.8 kPa 


TUBE 

THETA 

X/D 

P/PIHF 

P / PT2 

CP 


TUBE 

1 THETA 

X/D 

P/PINF 

1 P / PT2 

CP 

1 

0.0 

1 .333 

. 3434 

.0903 

-.3664 


59 

225.0 

6.333 

3.5513 

.9333 

1.4237 

2 

90.0 

1.333 

.3484 

.0916 

-.3636 


60 

45 .0 

8,667 

.3380 

.0688 

-.3694 

3 

180.0 

1.333 

1.9642 

.5162 

.5381 


61 

135.0 

0.667 

.7028 

,1847 

-.1659 

<1 

270.0 

1.333 

2.0855 

.5481 

,6058 


62 

202.5 

8.667 

3.3665 

.8848 

1.3206 

5 

0.0 

2.667 

,3211 

.0844 

-.3788 


63 

225 .0 

0.667 

3.3580 

.8625 

1.3158 

6 

90.0 

2.667 

. 3383 

.0689 

-.3693 


64 

247.5 

0,667 

3.3557 

.8819 

1.3146 

7 

180 . 0 

2.667 

1.5117 

.3973 

.2055 


65 

315.0 

0.667 

.6781 

.1782 

-.1796 

0 

2 70.0 

2.667 

1,6376 

.4304 

.3558 


66 

225.0 

9.000 

3.1483 

.8274 

1.1988 

9 

0.0 

4.000 

. 3878 

.1019 

-.3416 


67 

45.0 

9,333 

.2550 

,0670 

-.4158 

10 

10.0 

4.000 

.3590 

.0943 

-.3577 


68 

135.0 

9,333 

.7417 

,1949 

-.1441 

11 

20 .0 

4,000 

.3501 

.0920 

-.3626 


69 

202.5 

9 , 333 

2.9229 

.7682 

1.0730 

12 

30.0 

4 .000 

. 349 3 

.0918 

-.3631 


70 

225.0 

9.333 

2.9110 

.7651 

1 .0664 

13 

40.0 

4.000 

.4155 

,1092 

-.3262 


71 

247.5 

9.333 

2.9383 

.7722 

1.0016 

1 ^ 

50.0 

4,000 

.4473 

.1176 

-.3084 


72 

315.0 

9 , 333 

.7634 

, 2006 

-.1320 

15 

60.0 

4,000 

.3692 

.0970 

-.3520 


73 

225,0 

9,667 

2.7628 

.7261 

.9837 

16 

70.0 

4.000 

.3495 

.0919 

-.3630 


74 

45.0 

10.000 

.3224 

.0847 

-.3781 

17 

80.0 

4.000 

.3431 

.0902 

-.3665 


75 

135.0 

10.000 

.6767 

. 1778 

-.1604 

18 

90.0 

4 .000 

,3747 

.0985 

-.3489 


76 

202.5 

10,000 

2.4047 

.6320 

.7839 

19 

180.0 

4.000 

1 .3608 

. 3629 

.2125 


77 

225.0 

10.000 

2.4652 

.6479 

.8176 

20 

270.0 

4 .000 

1, 5379 

.4042 

,3002 


78 

247.5 

10.000 

2.4237 

.6370 

.7945 

21 

0,0 

5,333 

,4275 

.1124 

-.3195 


79 

315,0 

10.000 

.6848 

,1800 

-.1759 

22 

90.0 

5.333 

,4098 

. 1077 

-.3294 


80 

0 .0 

10.667 

.5528 

.1453 

-. 2495 

23 

180.0 

5.333 

1.3395 

.3520 

.1094 


81 

45.0 

10,667 

.6212 

.1633 

-.2114 

2 ^ 

270.0 

5.333 

1.5175 

.3988 

.2688 


62 

90.0 

10.667 

.5532 

.1454 

-.2493 

25 

0 . 0 

6.200 

,4477 

.1177 

-.3082 


83 

135.0 

1 0 , 667 

.7342 

.1930 

-.1483 

26 

10.0 

6.200 

.4425 

.1163 

-.3111 


84 

180.0 

10.667 

.7887 

.2073 

-.1179 

27 

20.0 

6.200 

.4240 

.1114 

-.3214 


85 

225.0 

10,667 

1.4327 

,3765 

.2415 

20 

30.0 

6.200 

.4125 

.1084 

-.3278 


86 

270.0 

10.667 

.8048 

.2115 

-.1089 

29 

40.0 

6.200 

.4772 

.1254 

-.2917 


87 

315.0 

10,667 

.7073 

,1859 

-.1633 

30 

50,0 

6.200 

,4 906 

.1289 

-.2843 


08 

0.0 

11,330 

.7080 

.1861 

-.1629 

31 

60.0 

6.200 

.4247 

.1116 

-.3210 


89 

45.0 

11.330 

.6212 

.1633 

-.2114 

32 

70,0 

6.200 

.4105 

.1079 

-.3289 


90 

90.0 

11.330 

.6830 

,1797 

-.1765 

33 

80.0 

6*200 

.4359 

.1146 

-.3148 


91 

135.0 

11.330 

.6598 

,1734 

-.1898 

3 ^ 

90.0 

6.200 

, 4413 

.1160 

-.3118 


92 

160.0 

11.330 

.5577 

.1466 

-.2460 

35 

135.0 

6.200 

.4363 

.1147 

-.3146 


93 

225.0 

11.330 

1.1103 

,2918 

.0615 

36 

160.0 

6.2 CO 

1. 3543 

.3559 

,1977 


94 

270.0 

11.330 

.6196 

.1628 

-.2123 

37 

225.0 

6.200 

2.1436 

.5634 

.6382 


95 

315.0 

11.330 

.6842 

.1798 

-.1762 

33 

270.0 

6.200 

1,4772 

1 . 3002 

,2663 


96 

0 .0 

12.000 

• 6166 

. 1621 

-.2139 

39 

315.0 

6.200 

.4119 

.1082 

-.3282 


97 

45.0 

12.000 

.7093 

.1864 

-.1622 

<►0 

0 .0 

7.333 

.6837 

.1797 

-.1765 


98 

90.0 

12.000 

.5811 

.1527 

-.2338 

41 

45.0 

7.333 

.4813 

,1265 

-.2894 


99 

135.0 

12. 000 

.4754 

.1249 

-.2928 

42 

90.0 

7.333 

.7226 

.1899 

-.1548 


100 

leo.o 

12.000 

.5603 

.1473 

-.2453 

43 

135.0 

7.333 

.64 67 

.1700 

-.1972 


101 

225.0 

12.000 

1.1024 

,2897 

.0571 

44 

160.0 

7.333 

2. 1326 

.5605 

,6320 


102 

270.0 

12.000 

.5867 

,1542 

-.2306 

45 

202.5 

7.333 

2.6521 

.6970 

,9219 


103 

315,0 

12.000 

.5231 

.1375 

-.2661 

46 

225.0 

7.333 

2.8949 

. 7600 

1 .0574 


104 

0.0 

13, 333 

.6149 

.1616 

-.2149 

47 

247 . 5 

7.333 

2.7333 

.7103 

,9672 


105 

45,0 

13,333 

.5794 

.1523 

-.2347 

48 

270.0 

7.333 

2.1961 

1 .5772 

.6675 


106 

90.0 

13,333 

.5879 

.1545 

-.2299 

49 

315.0 

7 . 333 

.6409 

. 168 4 

-.2004 


107 

135 .0 

13.333 

.5344 

.1405 

-.2598 

50 

202.5 

7 .667 

3,4430 

.9049 

1.3633 


100 

180.0 

13,333 

.9030 

,2583 

-.0095 

51 

225 .0 

7.667 

3,4338 

.9024 

1 ,3581 


109 

225.0 

13.333 

1.5092 

.3966 

,2042 

52 

247.5 

7.667 

3.4313 

.9018 

1.3568 


110 

270.0 

13,333 

1.2239 

.3217 

.1249 

53 

45.0 

8.000 

.6135 

.1612 

-.2157 


111 

315.0 

13.333 

.4937 

.1297 

-.2825 

54 

135.0 

8.000 

, 4069 

.1069 

-.3310 


112 

0.0 

14,400 

.4144 

.1089 

-.3260 

55 

202.5 

8 .000 

3.6197 

.9513 

1 .4619 


113 

90.0 

14.400 

.4533 

.1191 

-.3051 

56 

225.0 

8,000 

3.5491 

.9328 

1.4225 


114 

180.0 

14,400 

1.3296 

.3494 

.1839 

57 

247.5 

8.000 

3,6242 

.9525 

1.4644 


115 

270.0 

14.400 

1.2277 

.3227 

.1271 

58 

315.0 

6.000 

.4369 

.1140 

-.3142 
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TABLE III.- Continued 
(f) M = 1 .60; a = 50° 


Pj = 54.8 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PIHF 

P / PT 2 

CP 

1 

0.0 

1 . 333 

.2535 

.0666 

-.4166 


59 

225.0 

6.333 

3.6895 

.9696 

1.5008 

2 

90.0 

1.333 

.2611 

.0686 

-.4123 


60 

45,0 

8 .667 

.3664 

.1015 

-. 3424 

3 

160.0 

1 .333 

2.1737 

.5713 

.6550 


61 

135.0 

8,667 

.5280 

• 1388 

-.2634 

t* 

270.0 

1.333 

2.3188 

.6094 

.7359 


62 

202.5 

8,667 

3.5268 

.9274 

1.4112 

5 

0.0 

2.667 

.2533 

.0666 

-.4167 


63 

225.0 

8.667 

3.5109 

.9227 

1 .4012 

6 

90.0 

2.667 

.2525 

.0664 

-.4171 


64 

247.5 

8,667 

3,5154 

.9239 

1.4037 

7 

160.0 

2.667 

1.7836 

.4688 

.4373 


65 

315.0 

8 .667 

.6220 

.1635 

-.2110 

8 

270.0 

2.667 

1.9660 

.5167 

.5390 


66 

225 .0 

9 . 000 

3.3106 

.8701 

1.2694 

9 

0.0 

4 .000 

.3225 

• 0648 

-.3780 


67 

45.0 

9,333 

. 3753 

.0986 

-.3486 

10 

10.0 

4.000 

• 3009 

.0791 

-.3901 


68 

135.0 

9.333 

.3660 

.0962 

-.3538 

11 

20.0 

4.000 

. 29 76 

.0782 

-.3920 


69 

202.5 

9.333 

3,0943 

.6132 

1.1687 

12 

30.0 

4.000 

.2878 

.0756 

-.3974 


70 

225.0 

9.333 

3.0652 

.8108 

1.1636 

13 

40.0 

4.000 

. 3339 

.0878 

-.3717 


71 

247,5 

9,333 

3.1031 

.8155 

1.1736 

!<• 

50.0 

4.000 

.3585 

.0942 

-.3580 


72 

315.0 

9.333 

.4408 

.1159 

-.3120 

15 

60.0 

4.000 

.3071 

.0807 

-.3867 


73 

225,0 

9.667 

2,9041 

.7632 

1.0626 

16 

70.0 

4.000 

.2 673 

. 0755 

-.3977 


74 

45.0 

10. 000 

.4231 

• 1112 

-.3219 

17 

60.0 

4.000 

,2979 

.0783 

-.3918 


75 

135.0 

10.000 

.4123 

.1084 

-.3279 

18 

90.0 

4.000 

. 3125 

• 0821 

-.3837 


76 

202.5 

10.000 

2.4941 

.6555 

.8336 

19 

180.0 

4.000 

1 .6525 

• 4343 

.3641 


77 

225.0 

10,000 

2,5656 

.6743 

.8736 

20 

2 70 . 0 

4 .000 

1,8762 

. 4931 

.4889 


70 

247.5 

10.000 

2.5160 

.6612 

.6460 

21 

0.0 

5.333 

.3510 

.0922 

-.3622 


79 

315.0 

10.000 

.4359 

• 1146 

3148 

22 

90.0 

5.333 

. 3463 

.0910 

-.3648 


80 

0.0 

10,667 

.7217 

.1897 

-.1553 

23 

180.0 

5.333 

1.6101 

.4231 

• 3404 


81 

45.0 

10.667 

.5142 

. 1351 

-.2711 

24 

270.0 

5.333 

1,8609 

. 4691 

.4804 


82 

90,0 

10,667 

.7450 

.1958 

-.1423 

25 

0.0 

6.200 

. 4160 

.1093 

-.3259 


83 

135.0 

10.667 

.6712 

.1764 

-.1835 

26 

10.0 

6.200 

.4142 

.1009 

-.3269 


84 

160.0 

10.667 

.6936 

.1823 

-.1710 

27 

20.0 

6.200 

.4156 

,1092 

-.3261 


85 

225,0 

10.667 

1.5561 

.4095 

.3114 

26 

30.0 

6.200 

.4214 

.1108 

-.3229 


86 

270.0 

10.667 

.6693 

.1812 

-.1734 

29 

40.0 

6.200 

.4395 

.1155 

-.3128 


87 

315.0 

10.667 

.6854 

.1801 

-.1756 

30 

50.0 

6,200 

.4363 

.1147 

-.3146 


66 

0.0 

11.330 

.5655 

.1466 

-.2425 

31 

60.0 

6.200 

1 ,4192 

.1102 

-.3241 


89 

45.0 

11.330 

.5142 

.1351 

-.2711 

32 

70.0 

6,200 

.4116 

. 108 2 

-.3282 


90 

90.0 

11.330 

.5522 

. 1451 

-.2499 

33 

; 80.0 

6.200 

. 409 8 

.1077 

-.3294 


91 

135.0 

11 .330 

.5976 

.1570 

-.2246 

34 

90.0 

6.200 

.4117 

1 .1082 

-.3283 


92 

160.0 

11.330 

.6733 

,1770 

-.1823 

35 

135.0 

6.200 

. 4176 

1 .1097 

-.3250 


93 

225,0 

11.330 

1 .4191 

.3730 

.2339 

36 

180.0 

6 .200 

1. 7854 

1 .4692 

.4383 


94 

2 70.0 

11.330 

.6696 

.1812 

-.1732 

37 

225.0 

6.200 

2.8393 

.7462 

1.0264 


95 

315.0 ; 

11,330 

. 5996 

.1576 

-.2234 

38 

270.0 

6.200 

1.9837 

.5214 , 

.5490 


96 

0*0 

1 2.000 

. 4296 

• 1129 

-.3183 

39 

315.0 

6.200 

.5179 

.1361 

-.2690 


97 

45.0 

12.000 

.6148 

.1616 

-.2150 

40 

U.O 

7.333 

• 4893 

.1286 

-.2850 


98 

90.0 

12.000 

. 3884 

• 1021 

-.3413 

41 

45.0 

7.333 

.4951 

.1301 

-.2818 


99 

135.0 , 

12.000 

.3870 

. 1017 

-.3421 

42 

90.0 

7.333 

, 52 68 

.1365 

-.2641 


100 

160.0 

12.000 

.8712 

.2290 

-.0719 

43 

135.0 

7.333 

.6169 

. 1621 

-.2138 


101 

225.0 

12. 000 

1 .6425 

.4317 

.3565 

44 

180.0 

7,333 

2.5023 

.6576 , 

.8383 


102 

270.0 

12.000 

.6451 

.2221 

-.0865 

45 

202,5 

7.333 

3.1606 

. 8360 

1.2170 


103 

315.0 

12.000 

.3956 

.1040 

-.3372 

46 

225 .0 

7.333 

3.4579 

. 9088 

1,3716 


104 

0.0 

13. 333 

.4283 

,1126 

-.3191 

47 

247.5 

7.333 

3.2081 

.8431 

1 .2322 


105 

45.0 

13.333 

.4500 

.1183 

-.3069 

48 

270.0 

7,333 

2.5233 

.6631 

.8500 


106 

90.0 

13.333 

.4019 

,1056 

-.3338 

49 

315,0 1 

7.333 

.6616 

.1739 

-.1887 


107 

135.0 

13. 333 

.5016 

.1318 

-.2781 

50 i 

202.5 1 

7.667 

3.6643 

.9630 

1.4868 


108 

180.0 

13.333 

1 .3034 

.3426 

.1693 

51 1 

225.0 

7.667 

3.7170 

.9769 

1.5162 


109 

225.0 

13.333 

2.1623 

.5683 

.6486 

52 1 

247.5 1 

7.667 

3 .6611 

.9622 

1 .4850 


110 

270.0 

13. 333 

1.3220 

.3474 

.1797 

53 

45.0 

8.000 

.3264 

.0858 

-.3759 


111 

315.0 

13.333 

.4751 

.1249 

-.2929 

54 

135.0 

8.000 

.4313 

.1133 

-.3174 


112 

0.0 

14.400 

.3471 

.0912 

-.3643 

55 

202.5 

8.000 

3.7977 

• 9981 

1,5612 


113 

90.0 

14.400 

.3636 

,0956 

-.3550 

56 

225 .0 

8.000 

3,7508 

.9858 

1,5350 


114 

180.0 

14 . 400 

1 ,6150 

,4244 

• 3432 

57 

58 

247,5 : 

315.0 

8.000 

B.OOO 

3.8097 
, 4334 

1.0012 

.1139 

1.5679 

-.3162 


115 

270.0 

14,400 

1 .4960 

.3932 

.2768 


39 



TABLE III.- Continued 


(g) M = 2.70; a = 0^ 


TUBE 

THETA 

X/D 

P/ PIHF 

P / PT2 

CP 

1 

0.0 

1,333 

1.4352 

.1455 

.0853 

2 

90 ,0 

1.333 

1.4769 

. 1498 

.0935 

3 

180.0 

1 .333 

1.3799 

,1399 

,0744 

4 

270.0 

1.333 

1.4300 

,1450 

.0643 

5 

0 . 0 

2 .667 

. 8849 

.0897 

-.0225 

6 

90.0 

2.667 

.9012 

,0914 

-.0194 

7 

1 80.0 

2.667 

.8360 

.0848 

-.032 1 

8 

270 .0 

2.66 7 

.8788 

.0891 

-.0237 

9 

0.0 

4.000 

.9057 

,0910 

-.0185 

10 

10.0 

4.000 

,9122 

.0925 

-.0172 

11 

20.0 

4.000 

.9130 

.0926 

-.0170 

12 

30.0 

4.000 

,9118 

.0924 

-.0173 

13 

40.0 

4.000 

.9122 

.0925 

-.0172 

14 

50.0 

4.000 

• 9124 

.0925 

-.0172 

15 

60.0 

4.000 

.9111 

.0924 

-.0174 

lb 

70.0 

4 .000 

.9115 

, 0924 

-.0173 

17 

00.0 

4 .000 

.9097 

. 0922 

-.0177 

18 

90.0 

4.00 0 

.9101 

.0923 

-.0176 

19 

180.0 

4.000 

.8433 

,0855 

-.0307 

20 

270.0 

4.000 

• 8924 

.0905 

-.0211 

21 

0.0 

5.333 

.9459 

.0959 

-.0106 

22 

90.0 

5.333 

.9475 

.0961 

-.0103 

23 

160.0 

5.333 

. 8766 

,0889 

-.0242 

24 

270.0 

5.333 

.9280 

.0941 

-.0141 

25 

0.0 

6.200 

.9558 

.0969 

-.0087 

26 

10.0 

6.200 

.9606 

.0974 

-.0077 

27 

20.0 

6.200 

,9640 

.0978 

-.0069 

20 

30.0 

6.200 

,9667 

.0980 

-.0065 

29 

40.0 

6.200 

.9673 

.0981 

-.0064 

30 

50.0 

6.200 

,96 67 

.0980 

-.0065 

31 

60.0 

6.200 

.966 0 

.0979 

-.0067 

32 

70.0 

6.200 

.9654 

.0979 

-.0068 

33 

80.0 

6.200 

.9592 

.0973 

-.0080 

34 

90,0 

6.200 

.9654 

,0979 

-.0068 

35 

13 5.0 

1 b.200 

.9525 

.0966 

-.0093 

36 

180.0 

6.200 

.8948 

.0907 

-.0206 

37 

225.0 

6.200 

.8922 

.0905 

-.0211 

38 

270.0 

6.200 

.9416 

,0955 

-.0114 

39 

315.0 

6,200 

.9521 

.0965 

-.0094 

40 

0.0 

7,333 

.9051 

,0999 

-.0029 

41 

45.0 

7.333 

.9861 

.1000 

-.0027 

42 

90.0 

7.333 

.985 0 

, 1000 

-.0028 

43 

135.0 

7 .333 

.9822 

.0996 

-.0035 

44 

180.0 

7.333 

.9405 

, 0954 

-.0117 

45 

202 .5 

7.333 

.9427 

.0956 

-.0112 

46 

225.0 

7 .333 

.9423 

.0955 

-.0113 

47 

2 47.5 

7.333 

.9975 

.1011 

-.0005 

48 

270.0 

7,333 

1.0031 

. 1017 

.0006 

49 

315.0 

7.333 

.9951 

.1009 

-.0010 

50 

202 ,5 

7.667 

.9895 

.1003 

-.0021 

51 

225 .0 

7.667 

.9884 

. 1002 

-.0023 

52 

247 , 5 

7 .667 

1.0407 

.1055 

.0080 

53 

45 .0 

8.000 

1.0928 

. 1108 

.0182 

54 

135.0 

8.000 

.9982 

.1012 

-.0004 

55 

202.5 

8.000 

1.0199 

.1034 

.0039 

56 

225.0 

6,000 

1.0170 

,1032 

.0035 

57 

247.5 

0 .000 

1,0668 

,1082 

.0131 

50 

315.0 

8.000 

1.0726 

. 1088 

.0142 


kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 

59 

225.0 

8.333 

1 ,0203 

.1035 

,0040 

60 

45,0 

8,667 

1 .1249 

.1141 

.0245 

61 

135,0 

0.667 

1,0435 

.1058 

.0085 

62 

202,5 

0,667 

1,0504 

.1065 

.0099 

63 

225,0 

0.667 

1.0326 

.1047 

.0064 

64 

247,5 

8,667 

1.0970 

.1112 

.0190 

65 

315,0 

0.667 

1,0999 

.1115 

.0196 

66 

225,0 

9,000 

1 ,0559 

. 1071 

,0109 

67 

45,0 

9.333 

1.1601 

.1176 

.0314 

68 

135,0 

9.333 

1.0546 

.1069 

.0107 

69 

202 .5 

9.333 

1,0406 

.1063 

.0095 

70 

225,0 

9 . 333 

1 ,0635 

.1078 

.0124 

71 

247 , 5 

9,333 

1,0925 

. 1108 

.0161 

72 

315.0 

9.333 

1,1103 

.1126 

.02 16 

73 

225,0 

9.667 

1,0283 

,1043 

.0055 

74 

45,0 

10,000 

.9654 

.0979 

-.0060 

75 

135.0 

10.000 

,8824 

.0895 

-.0230 

76 

202,5 

10.000 

,9234 

.0936 

-.0150 

77 

225,0 

10.000 

♦ 9452 

. 0958 

-.0107 

78 

247.5 

10.000 

,9722 

,0986 

-,0055 

79 

315,0 

10.000 

,9305 

.0943 

-.0136 

80 

0.0 

10.667 

1,0670 

.1082 

.0131 

81 

45,0 

10,667 

.0418 

, 0853 

-.0310 

02 

90,0 

10.667 

1,0550 

.1070 

.0108 

83 

135,0 

10,667 

,8169 

.0828 

-.0359 

84 

180,0 

10. 667 

1 .0751 

.1090 

.0147 

85 

225,0 

10.667 

.8389 

.0851 

-.0316 

86 

270,0 

10,667 

1,1022 

,1116 

.0200 

87 

315,0 

10.667 

^8087 

.0820 

-.0375 

88 

0.0 

11.330 

,981 5 

.0995 

-.0036 

89 

45,0 

11.330 

.8418 

.0853 

-.0310 

90 

90,0 

11 .330 

.9920 

.1006 

-.0016 

91 

135,0 

11.330 

,9416 

.0955 

-.0114 

92 

180,0 

11.330 

,9739 

.0987 

-.0051 

93 

225,0 

11.330 

,91 80 

.0931 

-.3161 

94 

270,0 

11.330 

1,0391 

.1054 

.0077 

95 

315.0 

11.330 

,9616 

,0975 

-.0075 

96 

0.0 

12.000 

,9579 

.0971 

-.0063 

97 

45,0 

12.000 

,9702 

,0904 

-.0058 

98 

90,0 

12,000 

,9566 

,0970 

-.0065 

99 

135,0 

12.000 

,9970 

.1011 

-.0006 

100 

180.0 

12.000 

.9372 

.0950 

-.0123 

101 

225.0 

12.000 

.9532 

.0966 

-.0092 

102 

270.0 

12.000 

♦ 9731 

.0907 

-.0053 

103 

315,0 

12.000 

1^0074 

.1021 

.0014 

104 

0,0 

13.333 

^9572 

.0971 

-.0084 

105 

45.0 

13.333 

♦ 9070 

.1002 

-.0024 

106 

90,0 

13. 333 

♦ 9915 

.1005 

-.0017 

107 

135,0 

13.333 

1,0146 

.1029 

,0029 

108 

180,0 

13,333 

♦ 9699 

,0983 

-.0059 

109 

225.0 

13.333 

.9456 

.0959 

-.0107 

110 

2 70,0 

13.333 

1,0237 

.1038 

.0046 

111 

315.0 

13,333 

1,0041 

.1018 

.0008 

112 

0,0 

14 .400 

1,0262 

.1040 

.0051 

113 

90.0 

14.400 

1,0131 

,1027 

.0026 

114 

180,0 

14,400 

♦ 9768 

.0990 

-.0046 

115 

2 70,0 

14.400 

1,0165 

. 1031 

.0032 

. 


TABLE III 


Continued 


(h) M = 2.70; a = IQO 


= 90.4 kPa 


TUBE 

THETA 

X/D 

P/PIMF 

P / PT 2 

CP 


TUBE 

THETA 

X /0 

P/PINF 

P / PT 2 

CP 

1 

b.o 

1.333 

.9770 

.0991 

-.0045 


59 

225.0 

0.333 

1.4450 

,1465 

.0872 

2 

90.0 

1.333 

.9952 

.1009 

-.0009 


60 

45.0 

8.667 

1.0084 

.1022 

.0016 

3 

180.0 

1.333 

1.8405 

.1666 

.1647 


61 

135.0 

8.667 

.8201 

.0831 

-.0353 

S 

270.0 

1.333 

1.9090 

.1936 

.1781 


62 

202.5 

8,667 

1.9371 

.1964 

.1836 

5 

0.0 

2.667 

.6471 

.0656 

-.0691 


63 

225.0 

8.667 

1,7088 

.1733 

.1389 

6 

90.0 

2.66 7 

.6541 

.0663 

-.0678 


64 

247.5 

8.667 

1.9027 

.1929 

.1769 

7 

180.0 

2.667 

1 .0506 

.1065 

.0099 


65 

315,0 

8,667 

.7747 

.0786 

-.0441 

6 

270,0 

2,667 

1.1221 

.1138 

.0239 


66 

225.0 

9.000 

2.1314 

.2161 

.2217 

9 

0.0 

4.000 

.6511 

.0660 

-.0684 


67 

45.0 

9.333 

.8170 

.0828 

-.0359 

10 

10.0 

4.000 

,6576 

.0667 

-.0671 


68 

135.0 

9.333 

.8649 

.0877 

-.0265 

11 

20.0 

4.000 

.6367 

.06 46 

-.0712 


69 

202.5 

9.333 

1.9422 

.1969 

. 18 46 

12 

30.0 

4.000 

.7644 

.0775 

-.0462 


70 

225.0 

9.333 

2.1682 

.2219 

.2329 

13 

40.0 

4 .000 

.8559 

.0866 

-.0282 


71 

247.5 

9.333 

1.8934 

.1920 

.1751 

14 

50.0 

4,000 

.86 95 

.0682 

-.0256 


72 

315.0 

9.333 

.7508 

.0761 

-.0488 

15 

60.0 

4.000 

.7960 

.0807 

-.0400 


73 

225.0 

9.667 

1.9212 

.1948 

.1005 

16 

70.0 

4 .000 

.6407 

.0650 

-.0704 


74 

45.0 

10,000 

,6323 

.0641 

-.0721 

17 

80.0 

4,000 

.6407 

.0650 

-.0704 


75 

135.0 

10,000 

.7766 

.0787 

-.0438 

IB 

90.0 

4.000 

.6545 

.0664 

-.0677 


76 

202.5 

10.000 

1.6882 

.1712 

.1349 

19 

180.0 

4.000 

.9388 

.0952 

-.0120 


77 

225,0 

10.000 

1 .6580 

.1682 

.1291 

20 

270.0 

4.000 

1.0266 

.1041 

.0052 


78 

247,5 

10,000 

1.7872 

.1812 

. 1543 

21 

0.0 

5.333 

.6649 

.0674 

-.0657 


79 

315.0 

10.000 

.6921 

.0702 

-. 0603 

22 

90 . 0 

5.333 

.6547 

.0664 

-.0677 


80 

0.0 

10.667 

. 0957 

.0900 

-.0204 

23 

180.0 

5,333 

.8964 

,0909 

-.0203 


81 

45.0 

10.667 

.6000 

.0608 

-.0784 

24 

270.0 

5.333 

.9850 

.1000 

-.0028 


82 

90,0 

10 .667 

. 8925 

.0905 

-.0211 

25 

0.0 

6.200 

.674 2 

.0684 

-.0639 


03 

135.0 

10.667 

.7582 

.0769 

-.0474 

26 

10.0 

6,200 

.6675 

.0677 

-.0652 


84 

160.0 

10.667 

.9695 

.0983 

-.0060 

27 

20.0 

6.200 

.6719 

.0681 

-.0643 


85 

225.0 

10.667 

1 .4985 

.1519 

.0977 

28 

30.0 

6.200 

.8832 

.0895 

-.0229 


86 

270.0 

10,667 

1.0500 

.1065 

.0098 

29 

40.0 

6.200 

.9319 

.0945 

-.0133 


87 

315,0 

10. 667 

.7199 

.0730 

-.0549 

30 

50.0 

6.200 

.9303 

,0943 

-.0137 


88 

0.0 

11.330 

.8589 

.0671 

-.0277 

31 

60.0 

6.200 

.8771 

.0889 

-.0241 


09 

45.0 

11.330 

.6000 

.0600 

-.0784 

32 

70.0 

6.200 

.7033 

.0713 

-.0581 


90 

90.0 

11.330 

.8439 

.0856 

-.0306 

33 

80.0 

6.200 

.6605 

.0670 

-.0665 


91 

135.0 

11.330 

.9450 

,0958 

-.0108 

34 

90,0 

6.200 

.6753 

,0685 

-.0636 


92 

180,0 

11.330 

.9442 

.0957 

-.0109 

35 

135.0 

6.200 

. 6886 

.0698 

-.0610 


93 

225,0 

11 .330 

1.1436 

.1159 

.0281 

36 

1 60.0 

6,200 

.9069 

.0920 

-.0182 


94 

270.0 

11.330 

1 .0122 

. 1026 

.0024 

37 

225,0 

6.200 

1.1801 

, 1197 

,0353 


95 

315.0 

11.330 

,9321 

.0945 

-.0133 

38 

270.0 

6.200 

.9802 

.0994 

-.0039 


96 

0.0 

12.000 

. 8775 

.0890 

-.0240 

39 

315,0 

6.200 

.6705 

,0680 

-.0646 


97 

45.0 

12.000 

,8327 

.0844 

-.0328 

40 

0 , 0 

7.333 

.6949 

.0705 

-.0598 


90 

90.0 

12.000 

.0024 

.0895 

-.0230 

41 

45.0 

7.333 

.8959 

.0908 

-.0204 


99 

135.0 

12.000 

.972 7 

.0986 

-.0353 

42 

90.0 

7.333 

.7109 

.0721 

-.0567 


100 

180.0 

12 .000 

.9605 

,0974 

-.0077 

43 

135.0 

7.333 

.7343 

.0745 

-.0521 


101 

225.0 

12.000 

.8993 

.0912 

-.0197 

44 

180.0 

7.333 

.8997 

.0912 

-.0197 


102 

270.0 

12.000 

.9706 

.0992 

-.0042 

45 

202.5 

7.333 

1.0712 

.1086 

.0140 


103 

315.0 

12.000 

.9504 

.0964 

-.0097 

46 

225.0 

7.333 

1.1403 

.1156 

.0275 


104 

0.0 

13.333 

.8775 

.0890 

-.0240 

47 

247.5 

7.333 

1.1380 

.1154 

.0270 


105 

45.0 

13.333 

.9946 

.1008 

-.0011 

40 

270.0 

7.333 

.9626 

.0976 

-.0073 


106 

90.0 

13.333 

.0941 

.0907 

-.0200 

49 

315.0 

7.333 

.7330 

,0743 

-.0523 


107 

135.0 

13,333 

.8826 

.0895 

-.0230 

50 

202.5 

7.667 

1.1606 

.1177 

,0315 


108 

180.0 

13.333 

.9055 

.0918 

-.0185 

51 

225.0 

7,667 

1.1638 

.1180 

.0321 


109 

225.0 

13,333 

,9858 

.1000 

-.0028 

52 

247.5 

7.667 

1 .1741 

.1190 

.0341 


110 

270.0 

13.333 

.94 84 

.0962 

-.0101 

53 

45.0 

8.000 

.8850 

.0897 

-.0225 


111 

315.0 

13.333 

.8555 

.0867 

-.0283 

54 

135.0 

8.000 

.7007 

.0710 

-.0587 


112 

0.0 

14,400 

.9131 

,0926 

-.0170 

55 

202.5 

8.000 

1.3411 

.1360 

.0669 


113 

90.0 

14.400 

.9288 

.0942 

-.0140 

56 

225.0 

6.000 

1 .2981 

.1316 

.0584 


114 

180.0 

14.400 

.9181 

.0931 

-.0160 

57 

58 

247,5 

315.0 

8.000 

6.000 

1,4025 

.7724 

.1422 

.0783 

.0789 

-.0446 


115 

270.0 

14 .400 

.9369 

.0950 

-.0124 
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TABI.E III.- Continued 


(i) M = 2.70; a = 20° 


= 90.4 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT2 

CP 

1 

0.0 

1.333 

» 559b 

.0567 

-.0869 


59 

225.0 

6.333 

2.9221 

.2956 

.2787 

2 

90,0 

1 .333 

.5662 

.0579 

-.0850 


60 

95.0 

8.667 

.6189 

.0627 

-.0797 

3 

180.0 

1.333 

2.9995 

.2529 

.2929 


61 

135.0 

8.667 

.6250 

.0639 

-.0735 


2 70.0 

1.333 

2.5987 

,2635 

.3133 


62 

202,5 

8,667 

3 ,9059 

, 3953 

.9719 

5 

0.0 

2,667 

, 3552 

.0360 

-.1269 


63 

225,0 

8.667 

3,2969 

. 3292 

,9902 

6 

90 ,0 

2.667 

• 3639 

.0368 

-.1290 


69 

297,5 

8.667 

3.3910 

,3387 

.9507 

7 

180,0 

2.667 

1 ,9393 

. 1959 

,0051 


65 

315.0 

8.667 

.6572 

.0666 

-.0672 

e 

270.0 

2,667 

1. 5858 

, 160b 

.1198 


66 

225.0 

9.000 

3.9661 

.9099 

,5856 

9 

0.0 

9,000 

,3897 

,0390 

-.1206 


67 

95.0 

9.333 

.6659 

,0675 

-.0656 

10 

10.0 

9.000 

. 9039 

.0909 

-.1169 


68 

135.0 

9.333 

.6522 

• 0661 

-.0682 

11 

20.0 

9,000 

,3826 

.03 68 

-.1210 


69 

202.5 

9,333 

3 .6616 

.3713 

.5216 

12 

30 .0 

9.000 

, 3709 

.0389 

-.1210 


70 

225.0 

9,333 

3,7011 

,3753 

. 5293 

13 

90,0 

9.000 

.9886 

.0996 

-.1002 


71 

297.5 

9.333 

3.9993 

,3598 

.9898 

19 

50.0 

9,000 

.5273 

.0535 

-.0926 


72 

315,0 

9.333 

.6911 

.0701 

-.0605 

15 

60.0 

9.000 

.9101 

.0916 

-.1156 


73 

225,0 

9.667 

3.3998 

.3997 

.9703 

16 

70.0 

9,000 

.3876 

.0393 

-.1200 


79 

95.0 

10.000 

.9059 

.0911 

-.1165 

17 

80.0 

9.000 

,3619 

.0387 

-.1212 


75 

135,0 

10,000 

.6757 

,0685 

-.0635 

18 

90.0 

9 . OOO 

.392 9 

. 0396 

-.1190 


76 

202.5 

10.000 

3.2907 

, 3337 

.9939 

19 

160.0 

9 .000 

1.2561 

.1279 

,0502 


77 

225,0 

10,000 

3,2228 

.3268 

. 9356 

20 

270.0 

9. COO 

1 .9380 

. 1958 

.0058 


78 

297.5 

10.000 

3,2972 

.3393 

.9502 

21 

0.0 

5.333 

, 9973 

,0959 

-.1083 


79 

315,0 

10,000 

.6869 

.0696 

-.0619 

22 

90.0 

5,333 

,9926 

.0999 

-.1092 


80 

0.0 

10.667 

.7112 

.0721 

-.0566 

23 

180.0 

5.333 

1,1963 

,1213 

.0385 


61 

95 .0 

10.667 

.9967 

,0953 

-.1089 

29 

270.0 

5.333 

1.3790 

.1398 

.0793 


82 

90.0 

10.667 

.6669 

.0678 

-.0699 

25 

0.0 

6,200 

.9695 

.0971 

-.1099 


63 

135.0 

10.667 

.7793 

.0785 

-.0992 

26 

10. 0 

6,200 

,9563 

.0963 

-.1065 


89 

180.0 

10.667 

.7099 

• 0801 

-.0912 

27 

20.0 

6.200 

.9572 

,0969 

-.1069 


85 

225.0 

10.667 

2.6793 

.2919 

.3683 

20 

30.0 

6.200 

.9670 

.0979 

-.1099 


66 

270.0 

10.667 

.8536 

,0866 

-.0287 

29 

90.0 

6.200 

,9959 

.0503 

-.0980 


87 

315.0 

10.667 

,6881 

.0698 

-.0611 

30 

50.0 

6.200 

,9999 

.0507 

-.0980 


68 

0.0 

11,330 

. 7119 

,0721 

-.0565 

31 

60.0 

6,200 

.9662 

.0973 

-.1096 


89 

95.0 

11.330 

.9967 

.0953 

-.1089 

32 

70.0 

; 6,200 

.9618 

. 0968 

-.1055 


90 

90.0 

11.330 

.7302 

.0790 

-.0529 

33 

80.0 

6,200 

.9588 

.0965 

-.1061 


91 

1 135.0 

11.330 

.9061 

,0919 

-.0189 

39 

90.0 

6.200 

,9598 

.0966 

-.1059 


92 

1 180.0 

11.330 

.7909 

,0751 

-.0508 

35 

135.0 

6.200 

. 9268 

.0933 

-.1123 


93 

225.0 

11 .330 

1.9251 

.1952 

.1813 

36 

180.0 

6,200 

1.1995 

,1216 

.0391 


99 

270,0 

11.330 

.7822 

.0793 

-.0927 

37 

225.0 

6,200 

1 

1.8903 

,1925 

.1760 


95 

315.0 

11.330 

.8695 

.0882 

-.0256 

38 

270 .0 

6,200 

1,3295 

.1398 

,0696 


96 

0.0 

12.000 

.7311 

,0791 

-.0527 

39 

315.0 

6,200 

,9199 

.0926 

-.1137 


97 

95.0 

12,000 

.7755 

,0786 

-.0990 

90 

0.0 

7.333 

. 9821 

.0989 

-.1015 


98 

90.0 

12. 000 

.7006 

,0710 

-.0587 

91 

95.0 

7.333 

.5376 

.0595 

-.0906 


1 99 

135.0 

12,000 

.6011 

.0609 

-.0782 

92 

90.0 

7.333 

.5161 

. 0523 

-.0 99 8 


100 

180,0 

12.000 

.6638 

. 0673 

-.0659 

93 

135.0 

7.333 

. 9553 

.0962 

-.1067 


101 

225.0 

12.000 

1.9933 

.1963 

.0869 

99 

180.0 

7,333 

1.2991 

.1261 

.0970 


102 

270.0 

12.000 

.6651 

,0679 

-.0656 

95 

202,5 

7,333 

1 .6690 

.1692 

.1311 


103 

315,0 

12.000 

.5917 

.0600 

-.0000 

96 

225.0 

7.333 

1.6369 

.1865 

.1699 


109 

0.0 

13.333 

,7290 

.0739 

-.0531 

97 

297.5 

7,333 

1.7372 

,1761 

.1995 


105 

95.0 

13.333 

.8917 

.0653 

-.0310 

96 

270.0 

7.333 

1,3909 

.1359 

,0667 


106 

90.0 

13,333 

• 6022 

.0611 

-.0779 

99 

315.0 

7,333 

,9538 

.0960 

-.1070 


107 

135.0 

13.333 

.9356 

.0992 

-.1106 

50 

202.5 

7.667 

1,0193 

.1895 

.1606 


108 

180.0 

13.333 

. 7333 

,0799 

-.0523 

51 

225.0 

7.667 

1.8903 

.1917 

.1795 


109 

225.0 

13.333 

1.2093 

.1221 

.0900 

52 

297,5 

7.667 

1.7819 

.1807 

.1532 


110 

270.0 

13.333 

.7951 

.0755 

-.0999 

53 

95.0 

8,000 

.5916 

, 0599 

-.0898 


111 

315.0 

13.333 

.9675 

.0979 

-.1099 

59 

135.0 

8.000 

. 9896 

,0996 

-.1000 


112 

0.0 

14.900 

.6169 

.0625 

-.0752 

55 

202 . 5 

8.000 

2,2037 

, 2239 

.2359 


113 

90.0 

19.900 

.5505 

.0558 

-.0881 

56 

225.0 

8.000 

2 ,1830 

,2213 

.2318 


119 

180.0 

19.900 

• 8960 

.0908 

-.0209 

57 

297,5 

6.000 

2.2278 

.2259 

,2906 


115 

2 70.0 

19.900 

.9095 

.0917 

-.0107 

58 

315.0 

6.000 

,5338 

.0591 

-.0919 
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TABLE III.- Continued 


(j) M = 2.70; a = 30° 


Pj = 90.4 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 

1 

6.0 

1.333 

.33 95 

.0344 

-.1294 


59 

225.0 

6.333 

4.4757 

. 4536 

.6611 

2 

90.0 

1 .333 

. 3472 

.0352 

-.1279 


60 

45,0 

8.667 

.3726 

.0378 

-.1229 

3 

1 80.0 

1.333 

3 .2297 

.3275 

.4369 


61 

135.0 

8.667 

.6728 

.0662 

-.0641 


270.0 

1.333 

3,4041 

. 3451 

.4711 


62 

202.5 

8.667 

5.9451 

• 6026 

.9691 

5 

0.0 

2 .667 

.2612 

.0265 

-.1448 


63 

225,0 

8.667 

5.7312 

.5811 

.9271 

6 

90.0 

2.667 

.2674 

.0271 

-.1436 


64 

247.5 

8.667 

5.9537 

.6037 

.9708 

7 

180.0 

2.667 

2.0513 

.2080 

.2060 


65 

315.0 

8. 667 

.7426 

.0753 

-.0505 

6 

270.0 

2.667 

2.2571 

.22 89 

. 2464 


66 

225.0 

9.000 

6.6265 

.6 719 

1.1026 

9 

0.0 

4.000 

.2861 

.0290 

-.1399 


67 

45.0 

9.333 

.2381 

.0241 

-.1493 

10 

10.0 

4.000 

.2945 

,0299 

-.1383 


68 

135.0 

9.333 

.7865 

.0797 

-.0418 

11 

20.0 

4.000 

.2869 

.0291 

-.1397 


69 

202.5 

9.333 

5.8660 

.5948 

.9536 

12 

30.0 

4,000 

.2874 

. 0291 

-.1397 


70 

225.0 

9.333 

5.93 82 

.6021 

.9677 

13 

40.0 

4 ,000 

. 3318 

.0336 

-.1310 


71 

247,5 

9.333 

5 . 9485 

.6031 

.9697 

14 

50.0 

4.000 

.3535 

.0358 

-.1267 


72 

315.0 

9.333 

.8452 

.0857 

-.0303 

15 

60.0 

4.000 

.2 997 

.0304 

-.1372 


73 

225.0 

9.667 

5.6098 

.5688 

.9034 

16 

70.0 

4 .000 

.2924 

.0296 

-.1387 


74 

45.0 

10.000 

.2381 

.0241 

-.1493 

17 

80.0 

4,000 

.2890 

. 0293 

-.1393 


75 

135.0 

10.000 

.8350 

.0847 

-.0323 

le 

90.0 

4.000 

• 2684 

.0292 

-.1394 


76 

202,5 

10.000 

5 ,9857 

,6069 

.97 70 

19 

180.0 

4,000 

1 .8209 

.1846 

.1609 


77 

225.0 

10.000 

6.5576 

• 6649 

1.0891 

20 

270.0 

4.000 

2.0988 

.2128 

.2153 


78 

247.5 

10.000 

5,8414 

.5923 

.9487 

21 

0.0 

5.333 

. 3290 

.0334 

-.1315 


79 

315,0 

10.000 

.9030 

.0916 

-.0190 

22 

90.0 

5.333 

.3231 

.0326 

-.1326 


80 

0.0 

10.667 

. 4666 

.0473 

-.1045 

23 

160.0 

5.333 

1.7655 

. 1790 

.1500 


81 

45.0 

10.667 

• 3412 

.0346 

-.1291 

24 

270.0 

5,333 

2.0593 

,2088 

.2076 


82 

90.0 

10.667 

.4534 

• 04 60 

-.1071 

25 

0.0 

6.200 

.3397 

.0344 

-.1294 


83 

135,0 

10.667 

1.3285 

.1347 

.0644 

26 

10.0 

6.200 

• 3305 

• 0335 

-.1312 


84 

160.0 

10.667 

1.2936 

.1312 

.0575 

27 

20.0 

6,200 

.3271 

,0332 

-.1319 


85 

225.0 

10.667 

4.2355 

.4294 

.6340 

2 B 

30.0 

6.200 

.3309 

. 0336 

-.1311 


86 

270.0 

10.667 

1.4465 

. 1467 

.0875 

29 

40.0 

6.200 

, 3659 

.0371 

-.1243 


87 

315.0 

10.667 

1.2482 

.1266 

• 0486 

30 

50.0 

6.200 

.3734 

.0379 

-.1228 


88 

0.0 

11.330 

.3630 

.0368 

-.1248 

31 

60.0 

6,200 

.3271 

.0332 

-.1319 


89 

45 .0 j 

11.330 

.3412 

.0346 

-.1291 

32 

70.0 

6.200 

. 3253 

.0330 

-.1322 


90 

90.0 

11.330 

.3606 , 

.0366 

-.1253 

33 1 

80 .0 

O .200 

. 3285 

.0333 

-.1316 


91 

135.0 

11.330 

•8069 1 

.0816 

-.0378 

34 

90.0 

6.200 

.3352 

.0340 

-.1303 


92 

180.0 

11.330 i 

.9730 

.0987 

-.0053 

35 

135.0 

6,200 

,4234 

.0429 

-.1130 


93 

225.0 

11.330 

2.3704 

.2403 

.2685 

36 

180.0 

6.200 

1.8177 

.1643 

.1602 


94 

270.0 

11.330 

1.0386 

.1053 

.0076 

37 

225.0 

6.200 

3.1023 

. 3146 

.4120 


95 

315.0 

11.330 

.8340 

• 0846 

-.0325 

38 

270.0 

6.200 

2.0268 

.2055 

.2012 


96 i 

0.0 

12 .000 

.4968 

.0504 

-.0986 

39 

315.0 

6,200 j 

.4890 

. 0496 

-.1001 ; 


97 

45,0 

12.000 

.7234 

.0734 

-.0542 

40 

0.0 

7.333 1 

.3653 ; 

.0370 

-.1244 1 


98 1 

90,0 

12.000 : 

,4798 i 

• 0486 

-.1019 

41 

45.0 

7,333 

.3594 

.0364 , 

-.1255 


99 

135.0 

12.000 

.5680 

.0576 

-.0847 

42 

90.0 

7,333 

.4213 

.0427 

-.1134 


100 

160,0 

12.000 

.9506 

.0964 

-.0097 

43 j 

135.0 

7,333 

.4730 

.0480 

-.1033 1 


101 1 

225.0 

12.000 

2.1096 

. 2139 

.2174 

44 

180.0 

7.333 

1.9122 

.1939 

.1788 


102 

270.0 

12.000 

,9393 

.0952 

-.0119 

45 

202.5 , 

7.333 

2.6978 

.2735 

.3327 


103 

315.0 

12.000 

.5617 

.0570 

-.0859 

46 

225.0 

7.333 

2.9872 

,3029 , 

• 3694 


104 

0.0 

13.333 

.4979 

• 0505 

-.0984 

^7 i 

247.5 

7.333 

2.7356 

.2774 1 

.3401 


105 

45.0 

13.333 

.5211 , 

.0528 

-.0938 

48 

270.0 

7.333 

2.0297 

.2058 

.2018 


106 

90.0 

13.333 

.3496 

.0354 

-.1275 

49 

315.0 

7 .333 

. 4880 

.0495 

-.1003 


107 

135.0 

13.333 

.3397 

.0344 

-.1294 

50 

202.5 , 

7,667 

2 . 93 86 

. 2980 

.3799 


108 

160,0 

13.333 

.7865 

.0797 

-.0418 

51 

225.0 

7.667 

3. 0937 

,3137 

.4103 


109 

225.0 

13.333 

1.4668 

.1510 

.0958 

52 

247.5 

7.667 

2.6210 

.2660 

.35 68 


110 

270.0 

13.333 

.8247 

• 0636 

-.0343 

53 

45.0 

6.000 

.3686 

,0374 

-.1237 


111 

315.0 

13 .333 

. 3366 

.0341 

-.1300 

54 

135.0 

8 .000 

. 4004 

.0406 

-.1175 


112 

0.0 

14.400 

.3623 

.0367 

-.1250 

55 

202.5 

6,000 

3.5504 

.3600 

,4998 


113 

90,0 

14.400 

. 3250 

.0330 

-.1323 

56 

225.0 

8.000 

3 .5584 

.3608 

.5014 


114 

180. 0 

14.400 

1 .0389 

.1053 

.0076 

57 

58 

247.5 

315.0 

8.000 
8 . COO 

3,4987 

.4445 

.3547 

.0451 

• 4696 
-.1089 


115 

270.0 

14.400 

.9982 

.1012 

-.0003 
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TABLE III.- Continued 
(k) M = 2.70; a = 40° 


Pj = 90.4 kPa 


TUBE 

theta 

X/D 

P/PINF 

P / PT 2 

J _ CP 


TUBE 

THETA 

X/D 

P/PiNF 

P / PT 2 

CP 

1 

0.0 

1 , 33“3 

.2443 

.0248 

-.1481 


59 

225,0 

8 . 333 

10.1130 

1.0254 

1.7858 

2 

90.0 

1.333 

.2438 

,0247 

-.1482 


60 

45.0 

8,667 

.2399 

.0243 

-.1490 

3 

180.0 

1.333 

3.9877 

. 4043 

,5855 


61 

135.0 

8.667 

.9750 

.0989 

-.0049 

4 

2 70.0 

1.333 

4.2722 

.4332 

.6412 


62 

202.5 

8, 667 

9,9386 

1,0077 

1.7516 

5 

0.0 

2.667 

.2399 

.0243 

-.1490 


63 

225.0 

8.667 

9.4337 

.9565 

1 .6527 

6 

90.0 

2.667 

.2399 

.0243 

-.1490 


64 

247,5 

8.667 

9.6760 

.9811 

1.7002 

7 

1 80.0 

2.667 

2.62 25 

.2862 

.3571 


65 

315 .0 

8.667 

1 .0974 

.1113 

.0191 

8 

270.0 

2.667 

3.1078 

.3151 

.4130 


66 

225.0 

9,000 

8.0317 

.8144 

1.3779 

9 

0.0 

4,000 

.2403 

. 0244 

-.1489 


67 

45.0 

9.333 

,2399 

.0243 

-.1490 

10 

10.0 

4.000 

. 2401 

.0243 

-.1489 


6 8 

135.0 

9,333 

1.0671 

.1062 

.0131 

11 

20.0 

4.000 

.2399 

.0243 

-.1490 


69 

202.5 

9,333 

6.2315 

.6318 

1,0252 

12 

30.0 

4,000 

.2399 

,0243 

-.1490 


70 

225.0 

9.333 

6,2454 

.6332 

1,0279 

13 

40.0 

4,000 

,2422 

.0246 

-.1485 


71 

247,5 

9.333 

6.5018 

.6592 

1.0781 

14 

50.0 

4.000 

.2610 

.0265 

-.1448 


72 

315 .0 

9.333 

1.2243 

.1241 

.0439 

16 

60.0 

4,000 

.2399 

.0243 

-.1490 


73 

225,0 

9,667 

5.5181 

,5595 

.8854 

16 

70 .0 

4.000 

,2420 

.0245 

-.1485 


74 

45.0 

10.000 

.2399 

.0243 

-.1490 

17 

60.0 

4.000 

.2399 

.0243 

-.1490 


75 

135.0 

10.000 

1.0663 

.1081 

.0130 

18 

90.0 

4.000 

.2490 

.0252 

-.1472 


76 

202.5 

10.000 

5.4108 

. 5486 

. 8644 

19 

180.0 

4.000 

2,62 78 

.2664 

.3190 


77 

225 , 0 

10,000 

5.5091 

. 5586 

,8836 

20 

270.0 

4.000 

2 .963 8 

. 3005 

.3648 


78 

247.5 

10,000 

5.4490 

.5525 

.8718 

21 

0.0 

5.333 

.2635 

.0267 

-.1443 


79 

315.0 

10.000 

1.1196 

.1135 

.0234 

22 

90.0 

5.333 

.2573 

.0261 

-.1455 


80 

0.0 

10.667 

.4892 

.0496 

-.1001 

23 

180.0 

5.333 

2.5774 

.2613 

.3091 


81 

45.0 

10.667 

.2590 

.0263 

-.1451 

24 

270.0 

5.333 

2.9557 

.2997 

,3832 


82 

90.0 

10.667 

.5404 

.0548 

-.0901 

25 

0.0 

6.200 

.2581 

. 0262 

-.1454 


83 

135,0 

10.667 

2.1131 

. 2143 

.2161 

26 

10.0 

6.200 

.2566 

.0260 

-.1457 


84 

180.0 

10,667 

2.7451 

. 2783 

,3420 

27 

20.0 

6.200 

.2529 

.0256 

-.1464 


85 

225.0 

10.667 

4.6041 

.4671 

.7455 

28 

30.0 

6.200 

.2543 

.0258 

-.1461 


86 

270.0 

10,667 

3.0170 

,3059 

. 3953 

29 

40.0 

6,200 

.2545 

• 0256 

-.1461 


87 

315 ,0 

10.667 

1.6674 

.1691 

.1308 

30 

50.0 

6.200 

.2556 

.0259 

-.1459 


86 

0.0 

11.330 

,4361 

.0442 

-.1105 

31 

60.0 

6.200 

.2543 

. 0258 

-.1461 


89 

45.0 

11. 330 

.2590 

. 0263 

-.1451 

32 

70.0 

6.200 

1 .2547 

.025 8 

-.1460 


90 

90.0 

11 .330 

,4265 

.0432 

-.1124 

33 

80 .0 

6.200 

.2619 

.0266 

-.1446 


91 

135.0 

11.330 

1.0957 

,1111 

.0168 

34 

90.0 

6.200 

,2544 

.0258 

-.1461 


92 

180.0 

i 11.330 

1.5030 

.1524 

.0986 

35 

1 35.0 

6.200 

,5192 

,0526 

-.0942 


93 

225.0 

11.330 

2.4099 

, 2443 

. 2763 

36 

180.0 

6.200 

2.6485 

I . 2685 

.3230 


94 

i 270.0 

11.330 

1.6463 

.1669 

1 ,1267 

37 

225.0 

6.200 

4. 5054 

,4566 

.6869 


95 

315.0 

11.330 

1.1578 

.1174 

,0309 

36 

270 .0 

6.200 

2.9155 

,2956 

.3754 


96 

0.0 

12.000 

.5344 

.0542 

-.0912 

39 

315.0 

6.200 

,6441 

.065 3 

-.0698 


97 

45.0 

12.000 

. 5731 

.0581 

-.0837 

40 

0.0 

7.333 

.2995 

.0304 

-.1373 


98 

90.0 

12 .000 

.5578 

,0566 

-.0867 

41 

45 .0 

7,333 

.2775 

.0281 

-.1416 


99 

135.0 

12.000 

.6025 

.0611 

-.0779 

42 

90.0 

7.333 

.4091 

.0415 

-.1158 


100 

160.0 

12.000 

1.2295 

.1247 

.0450 

43 

135.0 

7.333 

.6081 

.0617 

-.0768 


101 

225,0 

12.000 

2.2725 

.2304 

.2494 

44 

180.0 

7.333 

2.7906 

.2629 

.3509 


102 

270.0 

12.000 

1.2046 

.1302 

,0558 

45 

202.5 

7.333 

3.6681 

.3922 

.5620 


103 

315.0 

12.000 

.6646 

.0674 

-.0657 

46 

225.0 

7,333 

4.3509 

.4411 

.6567 


104 

0.0 

13.333 

. 5350 

.0542 

-.0911 

47 

247,5 

7.333 

4.0014 

. 4057 

.5802 


105 

45.0 

13.333 

.5373 

,0545 

-.0907 

48 

270.0 

7.333 

2.8737 

.2914 

.3672 


106 

90.0 

13.333 

.3723 

.0378 

-.1230 

49 

315.0 

7.333 

.6409 

.0650 

-.0704 


107 

135.0 

13.333 

.2733 

.0277 

-.1424 

50 

202.5 

7.667 

4.6177 

. 4865 

.7481 


108 

180.0 

13.333 

1 .3952 

.1415 

.0775 

51 

225.0 

7 .667 

4.6254 

.4693 

.7496 


109 

225.0 

13.333 

2.5669 

. 2603 

.3071 

52 

247.5 

7.667 

4.7742 

. 4841 

.7396 


110 

270.0 

13.333 

1.4511 

,1471 

• 0684 

53 

45.0 

6.000 

.2470 

.0250 

-.1476 


111 

315.0 

13.333 

.2729 

,0277 

-.1425 

54 

135.0 

8.000 

,4905 

.0497 

-.0998 


112 

0.0 

14.400 

.3265 

.0331 

-.1320 

55 

202.5 

8.000 

8.0224 

.8134 

1.3761 


113 

90.0 

14.400 

.3144 

.0319 

-.1344 

56 

225 .0 

8.000 

0.4094 

.8527 

1 .4520 


114 

180.0 

14.400 

1,7318 

.1756 

.1434 

57 

247.5 

8.000 

8.0699 

.8182 

1.3854 


115 

270.0 

14.400 

1,6323 

.1655 

.1239 

56 

315,0 

8.000 

.5845 

.0593 

-.0814 
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TABLE III.- Concluded 


(1) M = 2.70; a = 50° 

= 89.9 kPa 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 


TUBE 

THETA 

X/D 

P/PINF 

P / PT 2 

CP 

i 

0*0 

1.333 

.2654 

.0269 

-.1440 


59 

225.0 

8,333 

10.0106 

1.0150 

1.7657 

2 

9 C .0 

1.333 

,2407 

.0244 

-.1488 


60 

45.0 

8.667 

.2407 

,02 44 

-.1488 

3 

180.0 

1.333 

4,7503 

.4825 

.7365 


61 

135.0 

0.667 

.9381 

.0951 

-.0121 


2 70.0 

1.333 

5.1701 

.5242 

.8172 


62 

202.5 

8.667 

9.2048 

.9333 

1 .6070 

5 

0.0 

2.667 

,2407 

.0244 

-.1408 


63 

225,0 

8,667 

9.0583 

.9184 

1.5791 

6 

90.0 

2.667 

.2407 

.0244 

-.1488 


64 

247.5 

0.667 

9.0770 

.9203 

1.5828 

7 

180.0 

2.667 

3,6544 

.3705 

• 5202 


65 

315.0 

8.667 

1.0440 

.1059 

.0088 

8 

270.0 

2.667 

4.1111 

,4168 

.6097 


66 

225.0 

9.000 

8.4040 

,8521 

1.4509 

9 

0.0 

4.000 

,2407 

, 0244 

-.1488 


67 

45.0 

9,333 

.2407 

.0244 

-.1408 

10 

10.0 

4,000 

, 2407 

.0244 

-.1480 


68 

135.0 

9.333 

1. 1800 

.1196 

.0353 

11 

20.0 

4.000 

,2407 

.0244 

-.1400 


69 

202.5 

9.333 

7.9385 

.8049 

1.3597 

12 

30.0 

4,000 

,2407 

,0244 

-.1488 


70 

225.0 

9.333 

7,0442 

.7953 

1.3412 

13 

40.0 

4 ,000 

.2407 

.0244 

-.1460 


71 

247.5 

9.333 

8.0677 

.6180 

1.3650 

1 <» 

50.0 

4,000 

.2407 

,0244 

-.1488 


72 

315.0 

9.333 

1,2303 

.1247 

.0451 

15 

60.0 

4.000 

.2407 

.0244 

-.1400 


73 

225,0 

9.667 

7.7285 

,7836 

1.3185 

16 

70.0 

4,000 

.2407 

.0244 

-.1408 


74 

45.0 

10.000 

.2407 

.0244 

-.1488 

17 

80.0 

4.000 

. 2407 

,0244 

-.1488 


75 

135.0 

10.000 

1.3396 

.1358 

.0665 

18 

90.0 

4,000 

.2407 

.0244 

-.1488 


76 

202.5 

10.000 

6.0704 

.6974 

1 . 1520 

19 

180.0 

4 .000 

3,4604 

,3517 

.4037 


77 

225.0 

10,000 

6 , 9426 

.7039 

1.1645 

20 

270.0 

4.000 

3.9981 

. 4054 

.5675 


70 

247.5 

10.000 

6.0986 

,6995 

1.1559 

21 

0.0 

5.333 

, 2407 

,0244 

-.1408 


79 

315.0 

10,000 

1.3671 

.1306 

.0719 

22 

90.0 

5,333 

,2407 

.0244 

-.1400 


80 

0.0 

10.667 

.5534 

.0561 

-.0875 

23 

180.0 

5.333 

3.3985 

, 3446 

.4700 


81 

45.0 

10,667 

.2662 

.0270 

-.1438 

24 

2 70.0 

5.333 

3,9633 

,4019 

,5807 


82 

90.0 

10.667 

.5739 

.0582 

-.0835 

25 

0.0 

6.200 

. 2561 

.0260 

-.1458 


83 

135.0 

10,667 

1.3025 

.1321 

.0593 

26 

10,0 

6,200 

.2548 

.0258 

-.1460 


84 

180.0 

10,667 

1 .9670 

.1994 

.1095 

27 

20.0 

6.200 

.2529 

,0256 

-.1464 


85 

225,0 

10.667 

3.9687 

.4024 

.5018 

28 

30.0 

6.200 

. 2553 

.0259 

-.1459 


06 

270.0 

10.667 

2,1276 

,2157 

.2210 

29 

40,0 

6.200 

,2578 

.0261 

-.1454 


07 

315.0 

10.667 

1.3278 

.1346 

.0642 

30 

50.0 

6.200 

.2612 

,0265 

-.1448 


00 

0.0 

11.330 

,5774 

.0585 

-.0820 

31 

60,0 

6.200 

1 .2614 

,0265 

-.1447 


89 

45.0 

11.330 

.2662 

.0270 

-.1438 

32 

70,0 

6.200 

. 2622 

. 0266 

-.1446 


90 1 

90.0 

11.330 

.6204 1 

.0637 

-.0720 

33 

80.0 

6,200 

.2704 

.0274 

-.1430 


91 

135.0 

11.330 

1.0102 

.1024 

.0020 

34 

90.0 

1 6,200 

.2658 

, 0269 

-.1439 


92 

180.0 

11,330 

1.5229 ! 

. 1544 

.1025 

35 

135.0 

1 6,200 

.6414 

.0650 

-.0703 


93 

225.0 

11 .330 

3.2287 1 

. 3274 

.4367 

36 

180 .0 

! 6.200 

3,4962 

. 3545 

.4892 


94 

270,0 

11,330 

1.6227 i 

.1645 j 

,1220 

37 

! 225.0 

j 

6.200 

6.1019 

.6187 

.9998 


95 

315.0 

11.330 

.9813 

.0995 

-.0037 

38 

270.0 

6.200 

3.8591 

.3913 

.5603 


96 

0.0 

12.000 

.5412 

, 0549 

-.3899 

39 

315.0 

6.200 

" .8125 

.0824 

-.0366 


97 

45,0 

12,000 

.6517 

.0661 

-.0602 

40 

0.0 

7.333 

1 .3810 

.0386 

-.1213 


90 

90.0 

12.000 

.5844 

.0592 

-.0815 

41 

45.0 

1 7.333 

. 3624 

,0367 

-.1249 


99 

135.0 

12.000 : 

. 6259 

.0635 

-.0733 

42 

90.0 

; 7.333 

.5090 

. 0516 

-.0962 


100 

100.0 

12.000 1 

1 .7087 

.1732 ' 

,1389 

43 

135.0 

1 7.333 

! ,9212 

.0934 

-.01 54 


101 

225.0 

12,000 

3.3704 

.3417 

.4645 

44 

180.0 

7.333 

3.9012 

.3955 

.5685 


102 

270.0 

12.000 ! 

1.7142 

,1738 ; 

.1400 

45 

' 202.5 

7.333 

1 5.3739 

. 5449 

.8571 


103 

315.0 

12.000 ! 

.6140 

.0623 : 

-.0757 

46 

225.0 

7.333 

5,9023 

.5984 

.9607 


104 

0.0 

13.333 ; 

.5414 ! 

,0549 

-.0899 

47 

247.5 

7,333 

5.5007 

. 5577 

.0820 


105 

45.0 

13,333 i 

.5498 

.0557 , 

-.0002 

46 

270.0 

7.333 

4,1001 

.4165 ! 

.6091 


106 

90.0 

13.333 

.3257 

.0330 

-.1321 

49 

! 315.0 

7.333 

.9755 

.0989 : 

-.0048 


107 

135.0 

13.333 

.4140 j 

.0420 

-.1140 

50 

202.5 

7.667 

10.7511 

1.0901 

1 .9109 


108 

180.0 

13,333 

2.3543 

,2387 

.2654 

51 

225.0 

7.667 

10.7262 

1.0876 

1.9060 


109 

225 .0 

13,333 

4.1857 

, 42 44 

.6243 

52 

247 .5 

7.667 

10.8214 

1 .0 972 

1.9246 


110 

270.0 

13.333 

2.3592 

.2392 

.2664 

53 

45,0 

8 . OOO 

.2407 

. 0244 

-.1488 


111 

315.0 

13. 333 

.3712 

.0376 , 

-.1232 

54 

135.0 

6.000 

.7563 

.0767 

-.0478 


112 

0.0 

14 .400 

.4027 1 

.0408 

-.1171 

55 

202 .5 

8.000 

10.7595 

1.0909 

1.9125 


113 

90.0 

14.400 

.3786 

.0304 

-.1218 

56 

225.0 

8.000 

10,2150 

1.0357 

1,8058 1 

114 

180.0 

14.400 

2.9106 

.2951 

.3744 

57 

247,5 

B.OOO 

10.6464 

1.0795 

1,0903 

115 

270,0 

14.400 

2.6858 

. 2723 

.3304 

58 

315.0 

6.000 

.6089 

.0901 

-.0210 
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TABLE IV.- WING PRESSURE LISTING FOR 


mtncjfMO <o>oocos0»0‘0<3o<vif*-0‘'0sro'0‘r^0‘oo<v*^f^fo0'i’ 

lOOi-tOOOOOOOOOOOOOr-IOOr-i«-lr-I^Or-lr-tO«-*»-»r-i 


i^ro«>a>fncn<o<\j»no<s>cDOcMr-«otMrHf^ao.r>»'trtOO’#'Or4rowmtn<o£5;inr^ 

ococvjfMO<aooooooOa30tnooo'rooo»-icje\jooo<-<^r-io>'€>,-»<>®oi^ 

!_tr-im«nmr-ir-tcrimr-if\j<\jniru*MrnfgrJ»nfn<sJ<Mrgmmm‘N<«Mromc\ji-<CNJ<Ni'-<cgfn 


ioo‘f»-'4‘tna‘'Or>o 

C0O'^O^^>0'0rr>tA 

mr-ifNjfvJCNj<NiCsiCij,-i 


.r<^>-rmo>'0'r‘^^oa3t>oa-o<f>kO<D«f\<-<^-'0«>P~'4'<vir-*vicy^'r‘rtf*-r-<o«-»THOO^ 


moinkr>«\jrONrcM.r 

^-«o>rom 

f-lh-O-Hr-IOOcO®^ 


Oi^oofnor-oooooomh-orno^-ocoor^oofnor^oomor^oor^oo 

>vsO‘0»rimo.o*n«\o«AOtf>fn'0«ft<no<**f'«<'0<oic\‘r»fOO'0*n*r>tno'0»fvoo«>«> 

xo<OfHfO>noflo*H«fta>inr-tfn^r-irom'0*-«ro«r»'0®'Hfo»0'Cflo«-*r«iirk'0<x>tr»'Ooo»-« 


ooor^o»r»®>r® 

0^0 

tr»coiAf\j«.r or-oco 


)t<TloO‘nu>«f\«>ir»0‘<7»crfofvifMevjintotnir»ooOOOJn*niotnmOoooOir»irvtncr 

>-»rv*f*’0>0'OOOf^r^r^oooC)Or-«*-irHr-i<vj<>jcMc\j<\irom<nmcn«r>»r>»rvin«n«oo<Of« 


oorotriio 

r-p«.QOt-i»-if-«cn>o>o 


ujir»r^>Ofn«o«o<'it^«>mo«frH'r<r*<Mf*“‘«'OmcD«ocvir^'<-or^cooo»r>oa>'r*-*^*«'0 

01(DC*'Or-r-<X>0‘'Of>wC3»a3crO»-ll>00*-<<^OOr-t<MOOOrH<VICT*0»Hr-»f\it-»*-»<ViO 


tMOfnr^Oro'«r*Mtrv 

(NJOJf\ifM<VlCNjlM<M«Vi 


Ji-H m ro cn rrj m 


♦ ♦ + ♦ + ♦4.4-1 I I t t t I I I I I III I »**tl.*L*‘*i 


Q.rnoocvi»n-^r-^otnmor*Ofor-ooi^'Om»na‘^K>CT*^®^j^®»Hrnor^^'J^^ 

ooD'>rmoO'Ooo^p»-<»»roo‘J^<MO'Ofsjrnoa>f*'«043^*’*r*o<^^^'f'<0‘vi<*'«o'^'^^oo 

0000«-lOOOOO'HOi-l*-loOO»-<»-*OOOOOOOOOOOOOoOO'-»r4 


cor»-of*'or^«^rotr» o 


(vjO‘®>r«.r'0<o»f»*-*tf>o<vj(D*^*o^CT-o*fM‘oorsjo<ofviincMt— i#0'4*0f^»nflo.o0‘'00 
4-r4tnP-rofn,r«io®®.i-orn^.j-.j.of^,-»r*»opo^‘f't-ooO'OO^.Haoo‘0^^^ 


(M<vifOfnro»H<Nj»*>fO<n 


u-<>fntf'«r»r»r*f^aDOfnoo‘o<^*-*o®O'^®fO00<\j®O‘®»-»r«<a‘m®o®ir»^m>r 


00*'T'^fHOf^^-kO(^ 

m<Mr-".rr-cM»rku>rjrn 


ooirtcsj(7‘'30.-4(vtw 


oO‘0®tf>o'u>tri®®o<\j^rntr»'OcMr~fnro 
|xj^^^'r^-mr•<^Jsr<^i >*"r- ovir-r-i-rcvi'^r- 


trw(«)fr>o*-Hr-f\j<4'tomotoirt®>rtrr)o 




r'OO^^o^•oo®o 

..omtnmootrvinroo 




oommtAini^oOo 

if\tf>r-r^r*r^r^ooo 

c4<M<nmcom<^»rnrv»n 


r-| ^ r-» r4 P-* ,H ^ *H r-l ^ r-» r-l r+ rH 1-4 r-l ^ <f 4 ^ ^ 1-1 rH ^ ^ fH rH .H 


to O' >r >o .rotofNJ^^ 
fO <x> 


Izll I I I I I |■►4 -+♦♦♦ 4 ■| I I I l+^+l I I I I + 
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TABLE IV.- Continued 


o 

O 


II 

a 


o 

VO 

II 

S 

s 


Q- 


»d- 

LO 

II 

+- 

Q. 


,f\j>rmoooa 3 CT*o{r)r~r-ir-im< 3 a 3 co< 4 'mr^' 0 ^‘vOOco>oocoorjc\j(\jr-tr 40 (Mm 

aJr-'Omooooo^O'i'CT'iAfOOfvJO'O* 'Oa‘®om >or^>roDm*^oou>mr-rHr-inoino* 
uic>jr«-cosOc\jmtHNO(\j<MO>roocx)C7* r-ir-m>-ir\jrNjmi^t\jinr-c7>omOrnxrr~ t\j r- 


uJr-i«-f>Ha>'rr»f\jocr>riooO'0<-iirt r-o^otnoi^o'trir-ino'ocoooina' «j-tvjo 

2d{\jfT>oj'OOf\j>ror^r-c^>fO-j'a3NO^-r-«m>oror-vOO®mc\jr-oif>cx5vOa^{\jr^r~>co 
f»- «o n CO oj if> o o (\i o CO r-4 o •j'CT'i-i >oi\j<»fnoooj»r»n'Oromr-Ot-iir»(r»a>r-mfMcn 

a-]r«.ooro<Mcur^r^<NjfMr-rHOOfnor-inrnr-r^«nt\j(\jco^o^<-» 0 ‘a>.ooooooo 

I T— 4 f—i t—4i— IrHi— li— IrH r— 4r^'~l'— lrH«— 4i-4^i-4.—4i— lr-4.— 4>— 4r-4i— IrHi— 4rH.— IfVJ 


>— 4 O rH I— I r— 4 '—4 I— 4 I— 4 (— 4 (— 4 t—4 rO f 


1 O O rO O O m 


CO r- >o o 'O 
m o c\j o m 


oa>r-it>jr- 4 ajr»«j-r-r->o^m.j-fni-ior»ifMco<>im 4 Difta 3 .r'OrniH<NJa>in 
t\jooooror».ao»-4rHr-i<\isr'Ofo>o<-«<Njr^^'0'Orsjr-^>rC7‘r»o*rHr^ior»-moc\jom 
oc\jmrnf\ioO'J-f\JO'-*<Msrio.rm rH .r'Oir»t-t<Mc\jcoo<Njooop^mf^cornr-r-m 
ojcNjrnrorOr-ifvjrncororn'^'jrf^i'r''*' -j- m ^ >r rorn«r<4-^rvjroirt'r«r(M(M>r<Njrvjm 


omf-i*- 4 <orMmotn 

« 4 ‘ 00 'i'OOCDC 7 'Q 0 O 

OfnsOor*-c 7 >vOOr -4 

* * * r r I r r I 


mo'CMOmtnomNO 

roor*-coin{ 7 “'Oh-vO 

mcocDOCMvOrOr-l^ 

>Tr>jrOrHfMr- 4 rHt- 4 r-l 


^-o<\Jm>rco>r,-itn 

incT'rO'Hr-'Tr-r-cn 


tjj^-ooroor^oooooomr-oroor-oroor-ooroor^oomor-oor-oo 

>Joift‘f*fnO'Oinmoino 4 r»moinroo- 0 ‘r»mO’'OmiftmO'^J»r' 4 r»rooo»r»o«»n 4 r» 

>d>o®r-»roirto®.Hir»®ir»t-<fa^.Htnm^fHmkn' 0 ®rHfoio^®r««fniox>®m^oo»H 


ooor-omoo^oo 

om 0 ' 0 u> 0 'f*-mo 

m<x>tf>(vi' 4 ''Or->oao 


«/noo4r»mvriif*inoo»0'rn«\ifMf\jioiOir4inoOOOo»r(in‘f»ir»inooooo*niftma‘ 
”^oo<M*^<vJcvjc\j*^'T' 4 ’r^' 0 ' 0 «ofvic\jrarjtr>‘r» 4 nmtf>^.r-r-r-r»ooooocM»si<\j«»' 
>-mir>0'0 0*0 ®r*-r-r«-®ooor-«r-4 r-4i-tc\jcdfvif\jroinfomrofnininmmtf>o®®r- 


u^^vOrn®'OfNir*-omo-Tr^'j‘Lnojr^u^'Omao>oc\jf^>j-or-cncDkrNOcO' 4 -.— (OiT>o 
Q00'0t-r^®0'«0r-0coc7"0>— 4t>OO»HC7'OOf-4f\J0'OO'-4«NJCy>O*-4r-Hf\JrHf-4f\JO 
rH^,-lr-»rH,-lrHfHr-4rHr-«r-«f\J(Mi-4rjrsJtMf^(\J4\JC\JCJi-lf\JfNJ<\jrNJ,-(4NJ<MC>Jt\JCVJCMf\JCJ 


c>CT‘<*> 40 »r»mu>tr»ifv 

r^h- 0 Oi- 4 rH»HrO 43 ® 


rHc\jr- 4 <\jmrommfo 


m ro fo rn ro 


roroforornro^sr-j’^'*’ 


1 ( 11(111 




o irv o 1-4 m o oo*®'rirvt-4p-4r-«-4m m-^-csicj'Oirt-f'roflor-'Oirtoom^coeoaorjmrM 

r- m '*' £> sj- ^i/^srir>oco(\jini~40 r-0'r-cDfocMtMor^»Hr-st-ao»H>oir»®cvJs»'mif> 
OO^Oi-IOOOOr-4>HtHfHOC\JO*H(\jf>JrnmfHiHOOOOOOiHt-l>HO>H«H<HrH 


<M0f-40t-4CMf— m®o 
tM'roar-*#’.rt- 4 CM'^>j*] 

OOr-4.-4rHOOf-lr-lr-*j 


.-4 O O O ro ^ C7'Or^f\JOt\Jrr)trvOO(\JfM*-«O0'U^C7-rr)'J"mOin s000a003(\JOrHv0ir\ 
o* oiT»»t-(\jir4.-4M<\jcom>roocvjr- r-4rotft.-iCT'Or-4>oOf^®0‘ -♦■..frHfnmmojo-j’ 
o*roa3oof^a> 0OCT‘^^'0OI-4^*•^sJC^^o^H co<Mm'rt-4‘MrvJOOir\0'cnoi^'«rfnoc\jrn(\jfn 
4Nj(Mi^c\irHOJoJc\Jcvji-*rn»-4m<\it-i<\j r-4 r-4 *-< -4" 'T cOcnrncnrvjrvjfNJrnfommmmmrom 


rHCT'r-rnor-ou^cO'O 

oor^or-sO>om«j-oo 

0 ‘ 0 f\jfvi<\j-*'r-fni^* 4 i 

fvJCNjrOrnrncNjrsjfnmro 


O' »i'r\itD'«4'Of^romr-iO‘0®fo«rc\J m co *-4 >r o vOr-fnoor-r\jor^r^oj®r-4r-®cD 

rnoo®io®t^o<vJ>-*o*'OrHOt-toj a>«Ot-4a>cT‘ i-itviO'i"r*-miHkr40*of^m<\j.0'^(^ 
f-4C7'^“0'OOO^Of^^ot\»*“4'Oa>NO>4'ir4vOirvf\j(\j.-4r-io»-40'.— trHm<\jrHooc\if\jrvi 


4 mu>sf'rmror^oii^ 

^i-tcurJOjooMOjrvj 


r-4<\Jr-«<\jrOt-liri(M sO*OlT»«ViO‘00»Ht\J 
(Njr-<^oou^'OiAO'ir\ir»'£)coof\jf^ 
rsj -j- r- fT> r- e\i >rfvj>rr-f\jr-i-4.roj>r 


i-HrHin.-Hc\ji- 4 ro(\j..rom-oomr-oor-orr )0 

coirvocMf^<^t»io*Hr^tvj%rmeni 04 rvin®infno 

t-f\j' 4 'fsj' 4 ‘t-' 4 'co* 4 'r^' 4 ‘r~--- 4 fn'Oco.- 4 'Ocorou^ 


r-oo«*'o<*-oomo 

>omm»oo'Ou^iofno 

<AoOf-it*)>ri>o®<Hrrtin 


irttAtotvimm irikrvkr\iriiAiA(nir\u>irktrttr\iAmirtinc\injiAm(D®r\jcMfM(\jirkin moo 
<NJc\irNjr^h-cMCMcvi(\JfMr-f^c\j«\j«M<\jcvjracMcsj(\jcd'J-^r^h*otn^o<o*o<Nj<\J<\jm»r4 
iHr-4iHOJ<«1'0'Ct-li-4f-lmm>0^rHf-lfH>ONOf-|t-trHrHi-4rOrO>CinOOOO<-4t-tf-l<M(\J 


oOir»ioir»ir>u>ooo 

tA 4 nr-f-r-r»r-ooo 

<NJ«vJm<tifnrnrom(f>*r 4 


O'OO'roo ^vrv®oo*r*"Of- 4 eoi-ir»<vjc\iooo>f' 

asr-Hf— 4(\Jr-4(M<— 4 c\jf\jt\jmt\jrnc\j(Tifom >4- m rn ->r «4-ur>Lr\irvLr\ur\'D<£)vDcocoo®®f^f*- 
^ I— 4 r-4 t— 4 •— 4 •— 4 4 r-lr-4»Hr-4r-4r-4f— IrHrHf— 4 r-4f-t.^i-tr-4f-4i— 4.-|^>-4i— 4f-Ht-4t— |<-4fH«-^r-4r-t«HrH 
4 — 


I I I I ( I ( I | 4 ‘+'*-( I ( I ( (•»■♦■*•'►♦■ 

rHrH,-|^r-4r-4tH^iHr-4t-li-lr-4rH4VJ4\JfVJCVit\J«>ifViCV|rrimfn<ncOrOfOfnrOm<^C 


irornromromrocofol 
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TABLE IV.- Continued 




Q.ocMfnrH.rr-r^rH>rmcorsjf~»morf%'»‘ 

or-or-'^‘ 0 = 0 'S*i^^or--r»><’omoo«t- 


-T O 
O r-l 
CM 't' 

^ r- 


ro O O rH CD rg 

fo cx> m CM m 

CO O CM <0 O' 

•D cn f<> m r- >o 


fHOr-C'i'inOf'- 

g- CD r- m CM iT\ o 

m io o CO o CM CM 

LT\ cn m r- r- m cn 


g) r- fo >0 O' 

rH <M CM «r cc 

OCMfHfHr.. 

po irt ro m r-, 


■D o o *-t O' ■£) O' 
r-O'h-cHcotHfnO'O' 
fo>r>og'r-c\i.rrH»-i 
cn m c^ sT CM 1*1 


I 


I 


rsJxicnr'-gjor'-NT'^O'CMCOgr 

^— 0‘i-*fH'00'<HO*-<CDr->0lf» 

o.cMgjO'r'-mcM'^-flOif'cvj.r’O 

.^.fMCMmrorocMcMcococMmin 


OoococophocmocmO'«<'«-icm 

DsOcM^O'incM'»-r'-r«-sOCMO 

oogso'O'f-cor-iooo^'^cMO' 


fOCO'TCON'lOfHOJOOOf'- 
r-l r- rH CO O CD -rO'O'fHO* 

r-IPOOrOOr^i-HOOOrHfM 

iAgr'»'>Oining--»'m>r«Tg 3 


U.CMC'ilf\O*OcfV' 00 ‘ 

ZrOc^^OCMmrO't’O 

t-lfs-OO'rO.O'fr-l-J' 

o.c»o*'J'M-fnDO‘'<*’ 


eoin'#-r'OOt*mcsi,r 

r*>COCOt-lCMf'-CM(MO*r- 


(ntrt^(niAOcDiHi»i 

CMCMCMOCODM-trt.#’ 

rO(MO'r-cnrocMO ''0 


mc> 0 ' 4 ’ 0 '-«’ 0 >o< 0 (D 

OCODCMOOOO'rom 

lAOiA-fO-t’fOingjcT' 

m-rfsiO'cniftOcTiinfo 


I t t I I I 


ODf-O'COfsjOrHrH 

.Of'-iA’tf'r-ir-icnmm 

r 4 cM<n^rOf-tm<o<o 

in'TsTOrHiHOOO 


fOOr-’CO'OCMr-HlOO' 

P 0 h»r- 00 r-lr 0 lf>f'“t«- 

•DcmcTcOOcMO'^'T 

0 'sO>OCMlf>>r<M«Vi<NJ 


fH CM CM rH CM CM tH 


CM CM f-l «H 


CMCM»-Cr-lr-ICM<MrH«-li-CrH^,-»CM 


o 

o 

CN 


c_>r'-oocnoh-oo 

•*-.<Ocniricno«o»r»if\ 

X'OCOrHCncA'OCDiH 


OGOomr-ocnor- 

0 cr\ 0 cc^fo>ocnmo >0 

cncDifirHcnOiHcotog) 


Oroof'-oocnor- 

mcoo'OcniOfOO'O 

r-|CO{n.OC 0 r-|C 0 ir\<O 


oocoor-oof'-oo 

if^incnooiAO'OiTkin 

aOf-«coif>^coin' 0 «»*H 


oOlnl^^^n^nl^^O‘( 7 ' 0 'mcM<M<M«^^ml^^mooooom»^\a^(f\lnooooou^^r^l^^O‘ 

oocMCMcMCMCMM-g'.rf-O'ODCMCMCMCMcnircurcirccrir'-f'-r'-r'-r-ooooocMCMCM.r 

tr>ir»gs>o^o>or'-r'-r'-®ooor-irg*-if-»cMCMCM<McMfnrnfOcncO(r»minmir>g>' 0 'Or'- 


irvi-C'OcooO'OcMr-O'coo 

00 O'' 0 h-f- 00 O>Of'-O 00 


sT r-l -r tn CM f" 
o O i-l O' o o 

r-» CM CM ,-t CM CM 


m o CO 00 ^ CM 

pH O' O O rg CM 
CM rH CM CM CM CM 


r- -»• 

O' o 

r-l CM 


O' h- CD 
O r-l CM 

CM CM CM 


CD 

O' 


lf» O CD -r rH O' lf» 
O pH rH CM rH rH CM 
CM CM CM CM CM CM CM 


o 

o 

CM 


OOOr'-OiOCD<4'CO 

O^o-OiTco'C'-cno 

if\oocn«M-^'Or-oco 


O'O'cniOcnif* irtmm 
.<->rr'-CMCMCMC'“CMCM 

f'-f'-CDrHrHrHCD'O^D 


CMHDfOr-OrO-rCMtf> 

pHCMrHCMrnmcOcoro 

cmcmcm<mcmcm<mcmcm 


II 


rT) m cr» (O m fTt en m (fi -4- 'T ^ -r •4' >r '•t >r >r ^ •i' '4' >r 'f ^ 'i' -r 'T ^ 


I 

M* 


I I 

• 4 - 


o 

VD 


II 

X 


CD 

•ct 

CD 

II 

4- 

CL 


OCDH 3 CDCMhrrHf-- 0 ‘ 0 ® 

OLO'rHOOO'COO'r'-CMr-DCM 

OCMDr-CMrHO‘>r<M'i-Din 

pHCMCOrHCnOOrHCMCDO 


lf> CM a 
O CD O' 
CM .0 I". 
CD rH O 


CO M- rH O O 
pH O O' CM CO 
O H 3 'O ID D 
-r CM CM M- 


rH O' r- O CD 

rH rH rH r- D 

O' <D rH o -r 

sO lf\ CO CM CO 


00 

o 

O' 

o 


m m rH 
OD 4T» h- 
O CO ^ 
CM CO CO 


>0 lf\ CO CO 
m D rH CO 
CD CM CO CM 
rH CO CO CM 


I 


I I 


I 


I 




ooM-cDr-ocoooo 

i- 4 -r.#'rHcooif»»f><o 

0'J‘®OrHODO'J' 

(MrHO<M«HcOCMCMrH 


or'-of''-u>'00'r^<>cD 

rHf'-r-IO'OCOmO^-r 

OOCOrHcOOr'-COpOM-'^- 

OCMrHC0f0O.HrHOO 


fomocor'-r-oocMO 

cor'-oOin'^’OOcM 

00CMO«O<MCMOC0<D 

iDlA-t-cO-^’fOCOCOfSJ 


CMOOOCOCM'OCOCMin 
COrHOOO'OCOCDrH 
in DCM(MLPirHrH>OaO 
CD fO'*’’4’CO'^.#‘COCO 






fo.^omcoaor'-inOf'-cM.oHomcoocDr'-ocoino'sDO'OoaS’DOcor-coo.OrHr-rHr- 

r'-0'rHr'-0'ID>#’Oma5«rmCMfOOr'-I^OOCD'OCDrHO'ir>00'Of'-CDCOrHCMCM»f\COrHrH 

^.J-tM>DCMr'-®D»nOO'CMC>M‘CDrHrHO't-CDOLDr'-rHfDt'*knO''J'f'-OfMcDCDO'Okn 

firmcoC'--TrHOr'mcooHhCMrHCMmmpHrHCMOincO'OCMrHcMO‘cocO' 0 'Ocom*n-^M’ 


CMCMrHrHrHrHrHpH 


t-HCMrHCMCOiHinCMOiOinCMO'COrHCMrHrHinrHCMrHfOfM-rOtnOOCOC-OOrrOCOO 

cMr'rcDoocnHomO'inmHOCDocMr'-comocMr'-cofoorHr-cM-rinco^inmHOincoo 

CM.#'r'»cOC»CM-»'CM< 4 'f'-CMf*"rHM'CM-rrrCM-rfM-J'fs.-#CO.tf-r«-«*'r'-rHCO'OOOpHOCDfOcn 


mmcncMinininincniniDinmmmmmintnmcnincMCMincnooeocMCMCMCMinminoO 

CMCMCMC'-f'-CMCMCsJCMCMr-h-CMCMCMCMCMCMCMCMCMcM-rM’f'-r'-Otn'O'O'O'OCMfMCMincn 
pH rH pH CM CD OHOrHrHrHCOCO'O'OrHpHrHO-OrHrHrHr-IrHCDCO > 40 L 0 OOOOrHpHrHCV|CM 


LU.oC>*Mr-.coOOrHin®'^' 0 <Mr-c->'a'r- 0 '«crro«Dtrtn'»'«'-c'r'or-( 
co^pHCMrHcMrHCMCMCMcofMcocMcococn-rcoco-^'-.rsriAmcnmcn.o.o 
3pHrHrHrHrHrHrHrH i-HrHrHpHrHrHrHpHrHrHr-HpHrHpHrHrHrHrHrHpHrH 
I— 


tnmcn.O'0'CcD<D<0(0 




^ i 



I I I |H.H-'l-H-H'*t*-*'l I I I I I I I + + 

4pHpHpHr*lpHi-HrHrHr4pHpHCMCMCM«MCMCMCMCMCOcOfOCOCOCOCOCO<OCOcOCOrOcncO 


O'OOOCOrHOCMrH 

CDCOr».CDrHinmrH 

t\JinCDrHrH(D'^Cn 

(MCMCMCMCMOrHCM 


CO ,o 

<r <t 

^ rH 
CM CM 


COODiOCMtDCMrHO'O 

(D<M. 4 -inCMO*HrHr-CO 

Dcor-vOiOf'-cDcor'-'O 

cocococOfocMCOCOcoco 


CMCOrHrHCMr'-COO'OOO 

rHpO-Oi-H®fMOOr«-'»- 

omcMO'C'-o^'^co® 

cocoocM-r-rco 



p-Oocoof'-oocoo 

•omtncoO'Ommcoo 

>0(DrHC0in>0 OOrHCOm 


ootnmmiriinooo 

mmr'-r'-r'r-r-ooo 

cMcsjcococococoininm 


(DO'-rrH.o<4'oincMr*> 
CO CO D c— r— D O' o t-. 


+ + + + + •►+-►■♦''*• 

CDCOcDcDCDCDCDcOCOfOl 


48 
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TABLE IV.- Continued 
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TABLE rv.- Continued 
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TABLE IV.- Continued 
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TABLE IV.- Concluded 
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TABLE V.- WING PRESSURE LISTING FOR d) = 22.5° 
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TABLE V.- Continued 
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TABLE VI.- WING PRESSURE LISTING FOR 4> = 45° 
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windows 



Figure 3.- Diagram of vapor screen setup (view looking down on test section) 






Figure 4.- Effect of Reynolds number on normal-force and pitching-moment coefficients 







Figure 4.- Continued 








Figure 4,- Concluded 







Figure 5.- Effect of Reynolds number on lateral aerodynamic characteristics. 










Figure 5.- Continued 












Figure 5.- Concluded 
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Figure 6.- Pressure distributions in wing-body interaction region; 
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Figure 6.- Concluded. 





Figure 7.- Pressure contours and schlieren photographs. 
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(d) Concluded 
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Figure 7.- Continued 




Figure 7.- Concluded. 
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